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DECLARATION FOR RECORD OF DECISION AMENDMENT

SITE NAME AND IOCATION
Midco II

Gary, Indiana

STATEMENT OF BASIS AND PURPOSE

This dacisien document presents a description of an amendment to
F-weorédrremedial action for Midco II developed in accordance
with the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA), as amended by the Superfund Amendments
and Reauthorization Act of 1986 (SARA), and to the extent
possible the National 0il and Hazardous Substances Pollution
Contingency Plan (NCP). This decision document amends the Record
of Decision dated June 30, 1989.

This decision is based on the contents of the administrative
record for the Midco II site. The attached index identifies the
items which comprise the administrative record for this Record of
Decision Amendment.

The State of Indiana concurs in this amendment to the remedy
selection by U.S. EPA for the Midco II site.

ASSESSMENT OF THE SITE

Actual or threatened releases of hazardous substances from this
site, if not addressed by implementing the response action
selected in the Record of Decision (ROD) Amendment, may present
an imminent and substantial endangerment to public health,
welfare, or the environment.

DESCRIPTION OF THE SELECTED REMEDY (AS AMENDED)

The primary reasons for amending the selected remedy at Midco II
relate to: 1) a change in the method for determining how much
soil will be treated; 2) further definition of the degree of
treatment of contaminated ground water that EPA will require
prior to deep well injection including a proposal to delist the
extracted ground water (the ground water contains listed
hazardous wastes as defined in the Resource Conservation and
Recovery Act) through this Record of Decision Amendment provided
that the extracted ground water is trested to meet specified
maximum allowable concentrations (MACs) prior to disposing of the
extracted ground water by deep well injection.
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The selected remedial! action includes:

On-site treatment of a minimum of approximately 12,200 cubic
yards of contaminated soil and waste material, and possibly
more dependent upon the results of further sampling, by soil
vapor extraction and in-situ solidification/stabilization.

Excavation and on-site solidification/stabilization of
approximately 500 cubic yards of contaminated sediments from
the ditch adjacent to the northeast boundary of the site.

Installation and operation of a ground water pumping system
to intercept contaminated ground water from the site.
Contingency measures have been added in case it is
technically impracticable from an engineering perspective to
meet the ground water cleanup action levels.

Installation and operation of a treatment system (as
required) to remove hazardous substances from the extracted
ground water, and deep well injection of the extracted
ground water following any reguired treatment. Ground water
treatment will be regquired to the extent necessary to attain
maximum allowable concentrations (MACs), which are levels
equivalent to those required for delisting a hazardous waste
under the Resource Conservation and Recovery Act (RCRA).
Treatment beyond the MACs will be required under certain
conditions if either the lower Eau Claire or Mount Simon
Formation (which are more than approximately 1800 feet below
the surface of the site) is an underground source of
drinking water (USDW) as defined in 40 CFR 144.3.
Alternatively, the ground water could be treated to remove
hazardous substances followed by reinjection of the ground
water into the Calumet agquifer in a manner that will prevent
spreading of the salt plume.

Construction of a cover over the entire site that is
consistent with the closure requirement under Subtitle C of
RCRA

Restriction of site access, and deed restrictions.

Long term monitoring and maintenance.

The ground water treatment or underground injection portions of
the remedial action may be combined with the remedial action for
Midco I. For example, the ground water from Midce II may be
transported to Midco I for treatment or injection, or vice versa.
In this case, the combined treatment or injection shall
constitute an on-site action, for purposes of the Off-site Policy
and compliance with applicable or relevant and appropriate
standards.



DECLARAT]ION

The selected remedy, as modified herein, and including the
contingency measures in case EPA determines that it is
technically impracticable to meet the ground water cleanup action
levels, is protective of human health and the environment, and is
cost effective. The selected remedy also attains Federal and
State requirements that are applicable or relevant and
appropriate to this remedial action, except that some primary
Maximum Contaminant Levels will be waived for portions of the
Calumet aquifer, provided that it is demonstrated that it is
technically impracticable from an engineering perspective to
attain these standards and appropriate contingency measures are
implemented.

This remedy satisfies the statutory preference for remedies that
employ treatment that reduces toxicity, mobility or volume as a
principal element, and utilizes permanent solutions and
alternative treatment technologies to the maximum extent
practicable.

Because this remedy will result in hazardous substances remaining
on-site, pursuant to Section 121 (c) of CERCLA, a review will be
conducted at the site within five years after commencement of the
remedial action and at least every five years thereafter to
ensure that the remedy continues to provide adequate protection
of human health and the environment.

4/7«% /3 fg/?% %4/@ /, %j@

Date Valdas V. Adapkus [~
Regional Admimhistrator
Region V
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INTRODUCTION

These documents comprise the Administrative Record for the Midco II Superfund Site-
Record Of Decision Amendment . An index of the documents in the Administrative Record
is located at the front of the first volume along with an acronym index and an index of
guidance documents used by EPA Agency Staff in selecting a response action at the site.

The Administrative Record is also available for public review at 77 West Jackson Blvd.,
Chicago, Ilinois, 60604. Questions concerning the Administrative Record should be
addressed to the EPA Administrative Record Coordinator.

The Administrative Record is required by the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA), as amended by the Superfund Amendments
and Reauthorization Act (SARA).



ADMINISTRATIVE RECORD INDEX
MIDCO 11 SUPERFUND SITE - RECORD OF DECISION AMENDMENT

GARY, INDIANA

. The U.S. Environmental Protection Agency Incorporates
into the Administrative Record for the Record of Decision
Amendment, all documents listed in the Administrative Record
index for the Record of Decision for Midco II dated June 30,
1989, and all documents listed in the Administrative Record
Index for the Unilateral Administrative Order for Midco I effective
December 29, 1989, including the original index and updates 1 - 4 and
the Liability Document index. The original index and updates 1 - 4 for
the Midco II Record of Decision and updates 3 and 4 and the Liability
Document index for the Unilateral Administrative Order for Midco 11
are attached.
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(Excludes Information Claimed Confidential)

AUTHOR

Hughes, 6., et.al.

IONR Geological
Survey

Wilsan, H.

8ond, 0.

Keller, S., Indiana
Dept. of Natural
Resources

Golden Strata
Services, Inc,

Micholas, J., et.
al.

RECIPIENT

04/07/92

TITLE/DESCRIPTION

U.S. EPA, Repion ¥, UIC File on Bethlehes
Steel Corp., Chesterton, In.

U.5. EPA, Region ¥, UIC File on Criterion
Catalyst Co., Michigan City, In.

U.S. EPA, Region ¥, UIC File on Midwest Steel
Div., National Steel Corp., Portage, In.

U.S. EPA, Region V, UIC File on USX Corp.,
gary, In,

U.S. EPA, Repion V., UIC File on Inand Steel
€o., East Chicage, In,

U.S. EPA, UIC File on ISK Magnetics,
Valporeiso, In.

Hlinois State Geological Survey Circuler
$406: “Bedrock Aquifers of Northeastern
Hiirois’

*Compendiue of Rock
Uait Stratigraphy in Isdians’

Iilinois State Geological Survey Circular
$60: *Supsary of the Geology of the Chicago
Arep’

1ilinois State Geclogical Survey Circular
$470: “Hydrodysasics in Deep Aquifers of the
Illinois Basin’

Geological Survey Occasioms] Paper Bdi:
*Anzlyses of Subsurface Brines of Indiam’

*perican Jron & Steel Institute Position
Paser on Usderground [ajection'

USES Water-Resources Investigations Open

File Report 384-4165: *Hydrogeology of the C-
aabrian-Ordovician Aquifer System at a Test -
Hell in Northeastern Illinois®

PAGES



DOCE DATE AUTHOR RECIPIENT TITLE/DESCRIPTION PAGES
|+ 42 ZEXZ ELZTEZR BEZSIIIZT ZEZSEIZITIEEZEIZIER ' 1§ 3434
14 00700/88 Bethlohea Steel U.S. EPA *Sathlahen Steel, Surms Harbor Plast,
Chesterton, Indiane, Petition for Contimed
Injection of Hazardous Yaste'
15 00/00/83  Golden Strata U.S. EPA *Ialand Steel, Indiana Harbor Works, East
Services, Inc. Chicago, Isdiena, Potition for an Exemption
to the Hazardous Maste Injection Restric
tion Program, 40 CFR Part 148, Subpart B and
Subgart £*, Vel, 1-4
16 00/00/88  Golde Strats 0.5. EPA *Nidwest Stes] Division, Netioms] Stesl
Setvices, Ix. Corporation, Petition for an Exemption to the
Nazardous ¥aste Jajection Restriction
Program, 40 CFR Patt 148, Subpart B & Subpart
¢', Vol, 1-2,
17 00/00/89  Underground *Hydrogeclogic & Mydrochemical Assassment of
Injoction Practices the Basal Sasdstoss & Overlying Paleozoic
Council Age Units for Uastewater Injection &
Confinement in the Morth Central Region’
18 00/00/%9 Ken E. Davis Assoc. U.5. EPA UIC Petition, USS, A Division of USX Corp.,
Gary dorks’, vol. 1-2
19 00/00/8%  Brower, R., Visocky, Illinois Scientific Survays Joint Report 42:
A, *tvalustion of Usderground Injection of
Industrial Waste in lllinojs’
20 00/00/91 Criteriom Catalyst  U.S. EPA *Conplation Reports for 2 Class ]

Co., Michigan City,
Is.

Non-hazardous Injection Wells Drilled to the-
Kt. Simon Sandstone"
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Page IEI 1
07/21/30

#8411

Xoticn regarding scriace cleanop

fechoical reviev comments
ot Rl reports

- Daily suamaries of

cleznap-05C for period
4/3378¢ to §/12/84

Energency Actiop Plan

Partial Copsent Decree
vith Brbibit ¢

fepatacive disposition
Site Jospecticn

Results on eyanide
detersipation summary

Refusal to fund feacityg
Fepcing of site
Fropesal: (leanup by operator

Proposed cleacop by
operater - equipaent

Anendaeat to proposed
cleapup by operater

Record of comaonication fro
BFA to Cbicago fribone

Bydrogeologic Report
Pactual Information Package
Afr Sempling of §/8/83

Recoamendation of site for
reseval action

ADNINISTRATIVE RECORD INDEY

ORIGINAL
Kpco I

€ARY, THDIAMA

AUTEOR

JOragoa - Dept. of Justice

Kiddmerica to BPA

(371

4. Baumape - ERA
Bcolegy & Rrvironment, Joc.

PHar: & Assoc, to Baumape-BPA

FRoche-[5C6 to BPA
Hadany-BPA to Korten-USCE
¥Padula - Rubips & Padula

Rubios & Padula te Berman-EPR
Rubios & Padula to Berman-Bpd
Berman-BFA te fribupe

Fcology & Lovironment, Inc.
Dept. of Justic to poticed cos
¥oods-Epa to file

Lann-1SBE to Sapders-IPA

park

0gr00/00

00/00/00

0se0/00

e/00/00

00/00/00

80/03/10
B0/11/25

817027138

82103102
B2/04/12
82/11708

82/12/08

83/01/06

83/03/2%

B3/05/00

83/09/02

§3/09/:41

g1/

PAGES

10

13

21

L))

11

11

-

n

17
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Page Bo. 2
41727190

TIILE

PAT detersipation of e
epergency situation

Pinal TAYT report
Site Inspection
Bodangernent Assessyent

Action Hemo
Request for Secarity Fepce

Dalivery Order for Response

Delivery Order for Emergency
Baspocst Cleaoup

00 for FAT
Iapediate Removal-05C

Second Phase of
immediate actics

Apalytical Report of 413
drums tested for PE, Piash,
Float/S10k and
Beactivity-05C

Apalytical Report:
Composice samples of
cyanrdes, sulfides aad
PLB s-0SC

Apalytical Repors:
Coaposite samples for
chlorice & ash of

124 barrels-08¢

Statement of case - v,
Kotien for Summary Judgaeat

Affidavic of Billian Simes

PAT activities jn support

ADEINISTRALIVE RECORD INDEX

ORIGIRAL
xpce I

GARY, IRDIARA

AJYECR

Featop Sper vy Bewden-BPA

Bowden-EPA to Waldvogel-BPi
Beology & Ravircnment, Ine.
[ 17

Sapders-BPX to Adamkus-RFPR

Bowden-EPA to Pedes Bovir.

EPL to Pedeo Bovir, Ioe.

Bowden-£FA

Sowden-EPA t2 Brittior

Gulf Ceoast Labs

Gulf Ceast Labs

Gulf Coast Labs

Dragna - Dept. of Justide

Sinss-ERA

RIVestep, Ips. to Bowdep-EPA

DATE

§3/10/2%

§3/11401

83711709

8312722

84/03/14

84704717

84/04717

84/04/20

84/05/01

B4/05/02

84705702

84/05/04

8¢/06/12

B706/27

g4/07/10

EAGES

[}
’

17

13

18

83
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Page Io. 3
07721730

11112
of resoral

Propased sampling aod
anilysis progras

fechnical proposals for
repedial measures

Response to court
reqaest for response

Response to CNN prelinipary
inrestigation propesal

Addepdur to saapling plan
far KK

Someary of BPA compents op
Defendant’s Work Flap for
Partial Cleacup

Somaary of EPA positicn of
Defendant’s Work Plap

Order providiog for
surface cleacur

Grapt of Access
Ketice of Removal
Report of cltizen icquiry

Final RI/XS Work
Flap ¢oaing

Scheduling of public meeting-
telephone conversatiod

Froposal for settlement of
surface related jesves

Neeting with Caloaet River
Task lorce

ADNIRISTRATIVE RECORD INDEI
ORIGINAL
apte I
GARY, INDIANA

A0TEOR DATE

Schimeck-CNY to Harker Xadison 84/08/21
Chen. Wagte Mgat., loc. s4/08/21
Bartlet- BPA to Dragoa-DoJ 84/08/24

Dragea-DoJ to frujre,Nald etal 84/08/28

fruice,¥ald etal to Dragoa-DOJ 84/08/31

Dragoa-pOJ to froite, etal B4/10/10
Dragea-pot te Truitt, etal B4/11/06
boJ §4/12/07
Dragea-DOJ te various ptys 84/12/10

Dragpa-D0J to Mgstrt. Radevich 84/12/1¢0

Bovack-Haawond APC te EPR £5/01/28
CH2¥ Bill 85/02/19
Lake Michigan Fed, to BPR §5/02/20
Sidley € hustin to DO} ¢ 85/02/2¢
Mosgrave-EPA to Grapd-EPA 85703701

PAGES

Car

Lt ]

1




Fage Lo, {

FARN

47/21/8¢
ADMIRISTRATIVE RECORD INDEI
ORIGINAL
Kmeo Il
GART, IRDIARA
94441 ADTEOR DAfE PAGES
Cooversation record of Geosciences Assoc. to EPA BS/04/25 1
Nappiog of eptire area
Objecticns to Ioterrogatories Beraan-BPA to Sidley & dustic 85/05/16 §
aoswered by Prefipish Metals
Objections to Interrogatories Beraan-BPA to Farkus, Kadison 85/05/16 !
answered by fepith
Jevs Release op Agreeaent Gasior-§PA 85706719
Pact sbeet oo Kork Plan Gazier-gPA B5/07/04 3
dgenda of pudlic peeting £FA 85/07/18 i
Compupity Relaticns Plan EPd gsr09s00 ¥
Nideo Frustees Nurpby-Rustoleunm to BPA asr100071 2
Complaints to BPA
Batare of contaminaticn Slasioger-Thiokol to FPA 86/10/31 2
PARR 0.5, Fish & ¥ildlife Service 86/12/31 &7
Apalysis of draft RI report Spith-Pract to Bolce-EPA 87/01/16 %
Summary of comments oo Fletcke, etal] to BPA B7/02/18 {
draft 81
femedial Iovestigationt Geosciepzes Research Assoc. B7/02/25 93
Peasibility Study
Quality Assurapce Plan
Appendir J Addeadus
RI delay request ¥orpby-Rustoleun to EPA 81/03/08 1
Nodificatien to air sampling BPA te Sidley & Adustio -+ 87/03/06 2
Discussion of grovnd water Ball-ERN to Boice-EPA §7/06/04 A
podeling witk Weston
Keno on performacce of RP's ZPA te Flettke etal 8770617 2
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Page Ko 5
07/27/30

9§47 1

vith list of changes to R
Felephore conversatioc re IS
feiephone coaversatico

Kidco frastees agree to
evaluate alternatives to
resedy salt plune

Comments oo RI

Bffect of riskt assessgent-
assumpticl aod alterpatives

ADMIRISTRATIVE RECORD IEDRI

ORIGINAL
KIpco0 II

GARY, THDIARA

ARTEOR

Ball-ERK to Bojee-EPR

Ball-BRN to Boice-2PA

Bojce - EPR tro Ball - BRM

Bolce-BPA

LY

DATE

81706/ 2

87/06/28

B1/08/28

87/06/29

PAGES
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ige Ne. 1
3103/80

ADNINISTRATIVE RECORD INDEI - UPDATE H
KIRCO 11
GARY, INDIANA

ICBE/FRANE PAGRS DATE PITLE ADTEOR RECIPIEN! DOCUNER! TIPE DOCRUNEER

1 85/11/05 Requireaent that the Rich Boice-USEPA Robert Correspondence 1
10-foot Aten-Grosciences
ponitorieg well in
closter B
at the site be replaced.

1 85/ 1/U Recommendatiop that 2 Rich Beice-0SERA Robert Correspondence 2
90-feat Aten-Geosclences
popitoring well be
\ lnstalled
op the north er mortheast
of
the site to chack for a
deep sand agyifer.

oy

1 86/03/13 Docurentation of & Robert Atep-Geosciepces Rich Boice-USEFA Correspondence k|
371178
phone reaching agreeneat
that a clay cover ob the
test pits 1s unpecessary.

1 88704/1! Revised schedule for Robert Aten-Gecsciesces Rich Fojee-USEPA Correspozdence {
deliverables,

1 BE/03/18 Fhase II groupdvater Fobert Atep-Geosciences Rich Boice-USEFA Correspondence )
samples
collected for metal
analysss
vill be filtered.

39 85/05/19 Letter aod table Janes [eith-Geosciences Rich Boice-USERA forrespondence 6
reflecting
changes 1p the treataest
of groundwater samples
for metals,

1 BESO6/03 Docomentatios ¢f a phone Rodert Richard Boice-USEPE (Ceorrespondence 7
call vhers & request by Aten-GeoscrencesResearchh
Geosciences for 2 180
redeceion of the Phase

II groundvater
parameter list was
denied by Boice of the
DSEPA.

!
4



‘age ia. :
18/01/80

PICHR/IRAKE PAGES DATE

10

1

B6/08/24

86/07/23

§1/81407

88/01/08

87101713

87/01115

57:81716

87/01/22

81/83/06

§7/03413

ADNIRISSRATIVE RECORD INDRI - UPDATE 11

Krpce 11
GART. INDIAKA

fITLE AJTEOR

tests, transducers vill
be vsed te record
recorery

and & pregmatic method
ased to record water
levels, Also, 2 detailed
aquifer pomp test w1ll
be performed.

List outlising statas of Robbin Lee

tape Jeff-Geosciences
downs condocted during

residectial well

sampling.

Revised schedules for Robert Atepn-Geoscliences
coapieting work.

Pinal revisicos required Rich Boice-DSEFA
ip the Kidee II RI

Coxzents o Arriy of Rich Boice-0SEPA
Alternatives documents.

Review of Midco I & II  E.N.Browvo-Teras A&¥
Rl Reports. Uoiversity

Reviev coaments co the  David Beaar-PRC
Kidee 1 & 11 PI Reperts,

Reviey and analysis of  Dopald

the firsy drafts of the Smith-Prattélambert, Pech.

RECIPIENS

Rich Boice-OSEPA

Rieh Bolce-USEPA

Roy Ball-BRK

Roy Ball - ERN

Rich Bofce-0SEPA

Rich Boice-USEPA

Rich Boice-USEPA

Nideo I and II kI Con

Reporte.

Reviev asd written David Hudak-0.5. Depr. of Rick Bolce-USEPA
coRRents loterier

oo the Drafe Midzo 11 Rl
Report dated 12/2/86,

Detersination that Basil [opstanteles-USEPA Oliap.Klettke Harker

additiosal
saepliog, analyses and
evaluatiop are pecessary.

Compents on Midco I and  Regioald Baker-ILEN
II Draft Resedial
Iopyestigations Reports.

AT

Rict Bolce-USEPA

DOCUMENT TIFE

forrespondence

Correspondesce

Correspondence

Correspondence

Corresposdence

Correspondence

Correspondence

Correspondence

Correspondence

lorrespondence

DOCHUNBER

10

11

12

13

H

15

16

17

18



‘age Mo, 3
28/01/50

FICEE/TRANE PAGES DATE

3

b

1%

87/04/13

grrods1?

87705705

§7:05/20

87/05/28

§7/0121

87/08/18

87/08:03

B1/09/18

ADNIRISTRARIVE RECORD INDEI - UPDATE 1)

KIpce II
GARY, INDIAEA

PITLE ATYROR

Kidee I and Mideo 11
Progress Reports,

Arthor $lesivger-Nerton
Thiokel

Propesed area for the Robert Aten-Geosciences
s0il

gas survep as at
eItensior

of the Nideo II resedial
iprestigaticn.
Installaticn of pev Robert Aten-Gecsciences
pcpitering

vells at Nideo 11,

Kidce 1T so1] gas studp. Robert Atep-Geosciencss

¥ideo II, groved water,  Rober: Aten-Gecsciepecs
syrface vater and sprface

sedinent sazpling
activities.

Cepceras over the third Rich Boice-USEPR
rooed of sampling.
Letter attempting Rick Bejce-DSEPA
resplutics

of RI/IS issues,

fomments oo the fipal RI, K. ¥, Brove-KiBEA
Bov.Ccosultante

flarificaticn of the Joel Gross- 0.5, DOJ

United

State’s position that the

development of the
repedial

actiop ajternatives 1s 2
techpical task based ot
an

objective evaluaticn of
those

reaedial acticos whick
are

208t cooduclve o
R1B1Rj21Dg

or aitigating the threat
te public bealth, welfare

AL

RECIPIRNT

Rich Boice-USEPA

Robart Hess,
Bamnced, 1K

Rick Boice-(SEPA

Rick Balce-USEP)

Pich Bolce-USEPA

Roy Ball-ERM

Roy Ball-BRX

Rict Boice-USEFA

R.0lian-S1dley &
Austic

DOCOMENT TIPE

Correspcodence

Correspondence

Correspondence

forrespondence

Correspondence

Correspendence

Correspondence

forrespeodence

Correspopdence

DOCRUNBER

19

i

¥

5



Page Mo,
18701790

{

FICEE/TRAME PAGES DATE

-

18

LN

L ]

Y]

4

87709122

87/08/2¢8

87/12/88

§1/12/17

87712129

B8s01/00

88/01/12

§8/08/117

§8/01/08

88s07/07

B8/01/17

B5/08/258

88/05/2¢8

fIrLE

or
the epriroceent.

ADMIRISTRATIVE RECORD INDEI - UPDATE 1!

AUPEOR

¥Ipce Il
GART, IEDIANA

fachnical revier coaments furt Stispsco-Rey I.

eo the Remedial Optiops

Doconents.

Comments en the drafe
prelinivary list of
repedial techoologies
20d fipal commects

en the RI.

Yestor

Rich Bolce-USTFA

Correcticts and revisions Rich Bejce-JSEPA

te the final RI.

Eeview of the RI.

Dave Eomer-£8¢

Comments oo Feasibility Dave Hemer-PRC

Stody.

Compents oo the FS§

ARAR'S.

Fuort Stimpsen-Roy [,
Festen,loe.

Grouod Nater Contributiop Elste Nillazo-ERY

te
Surface Water
fonceptraticns

ar the Kideo Site,

Reviev of Progress Report Rich Boice-USERA

Ko, M.

Compents oo the FS.

Reviev of the FS and

Dissipaticn of
Groopdwater
Contaminants.

Reviey of Nideo I draft Rich

B,

Compents on nev
alternacives

requested by the USERA

for the 15,

Dave Hoer-PRL

Frederick fest-Roy. 2.
Neston, lne.

Boice-USERA

Roy Ball-ERK

Prelimipary reviev of the Rich Bolce-DSEPA

RECIPIER!

Rich Bolce-DSEPA

Rop Ball-BRX

Roy Ball-ERN

Rich Bolce-USERR

Rich Bojee-USEPA

Rich Bolce-USEPA

Rich Bolce-USEPk

Roy Ball-ERNM

Rich Bojce-USEPA

Rick Boice-USBPA

Roy Ball-ERN

Rich Bolce-USEFA

F.Vaugho - Dames &

DOCONENT PIPR

Correspondence

Correspondence

Correspendence

Corraspordence

Correspondence

Correspondence

Correspondence

Correspopdence

Correspondence

Correspondence

Correspondence

Correspondence

Correspondence

DOCRONEERR

28

28

H

35

3¢

37

18

38
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§/01/90

"ICEB/IRANE PRGES DATE

€ B8/03/30

¢ 8810707

§ 88/10/14

f"..\

10 k8/10/31

§ B8/11/11

& 88/11/18

4 88/12/02

§ 89/01/03

5 88/01/23

5 8801726

ADNIRISTRATIVE RECORD 1NDEI - DPDATE 1

e

i
for the solidification
tests,

Reviev of cleapnp actien
levels for Midee II.

feviev of the QAFP for
the
solidifeation tests.

Technical review of
cleapup

actiep levels for Mideo
11,

kdditiozal Indiana Air
Pollutien Regulatiocts
for Jadiana ARAR's,

Yecoical raviev of
revised
draft IS.

Reviev of Appendices 4 &
D

in the PS’'s for Mideo
1§11

Revisions and additicrs
te the IS,

Clarificatico of the
criteria
that will be used to
evaluate
the effectiveness of
jp-sitg

vapor extracticr folloved

by
jo-sity solidification/
stabilizaticn.

Reviev comments oo the

Kideo I apd II FS.

Reviev of 1/13/8°8
Bditicos

KIpco 11
GARY, TNDIRAKA

AUTEOR

Dave Bomer-PRC

Rich Bojee-USEPA

Praderick fest-Roy F.
Feston, Ioc,

Regipald Baker-IDEN

Frederick fest-Roy I

Feston,lne.

David Bomer-FRC

Rich Bofee-USEPA

Janes Nayka-OSEFA

Rich Boice-USEPA

Richard Boice-USEPA

RECIPIENT DOCUMERT TYPE

Koore

Rick Boice-USEPA Correspopdence
Rop Ball-BRX Correspondence
Rich Boice-USEPA Correspondence
Fareo Lorrespondence
Vaughn-DanesiMoore

Rich Boice-USEPA ferrespondence
Rick Boice-[SEFA Correspondence

Rey Ball-Bov.Resouce Correspondence
LI ]

Roy Fall-ERM Correspordence
Larer Correspondesce
Vaughe-lamesédoore

Damesiioore & Correspondence

BovRescurce

DOCNUKEER

]

{2

X

]

6

{7

48

{9

50
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"ICEE/FRANE PAGES DATR
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[N

-3

tay

g9/01/27

§9/02/13

B3/06/13

B5107/0¢

81/11/00

8e/eso0

B8/12/00
posogses

m08/07

50712101

83/06/02

Biseas04

ADNINISTRATIVE RECORD INDEY - UPDATR &)

fIrL8

of Mideo I aod II
Feasibility
Studies by PRC Kov.Ngut,

fechoical raview of the
15,

Letter stating that if
vastes

are excarvated, pired with

reagepts apd thep placed

back oo the site, ther
lagdban regqulaticos may
be applicable.

"EPA Epnenpces Agreement

0o
Kideo 1 & II Sites It
gary’

*IPA Anpouncer Kideo Il
Work Plan’

"Nideo J & I] Remedial
Iovestigaticr Update
Kovenber 1987°

*Nidzo I & I Remedial
Jovestigaticr Update
Wipter 1988°

*Midee T & II Reaedial
Jovestigaticp Dpdate’

List of site visits
to 3/8/83.

Reconpalsance ipspectiol

of

¥ideo I and II oo 872773,

Report of sire astivities

1o late 1980,

Repors op site
ipspectien.

List of site visits

-

NIDCO 11
GARY, INDIARA

AUTEOR

Frederick fest-Roy 1.
Vestor

Janes Napka-USEPA

DSEEA

USEPA
USEPA
USERA

DSERA
Bevely Kosh-DSEPA

Bugeae Neyer - Usged

Mike NoCarrie-Beol. &
Envir.

0.1 Bleze-Bezl. & Eovir,

Alap Baumann-0SEPA

RECIFIER?

Rich Boice-J5BEl

Roy Ball-BRN

Karea
Faldvogel-USBPA

Jay Goldstesn-USERA

File

Pile

fares

DOCUMERY PYPE

forrespondecce

Correspondecce

Fact Sheet

Fact Sheet

Fact Sheet

Fact Sheet

Pact Sheet

Kemorandue

Xeporandus

Neyorandua

Xeporandun

Keporandus

DOCAUNRER

52

53

1]

55

56

57

58

58

60

£l

62
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LN

LAY

LEV¥)

83708710

86/03/20

8706706

BE/06/16

BE/08/05

gr/o1/ 4

87191021

87/01/28

81/41/28

B1/02/20

81/12/03

pIrLE
te 10/5/82,

frip Report ¢b site
risit.

Nideo II Grovodwater

Ssapling Phase I-

suRRary of cperations.

frip Report,PRP Audit/
Praipipg-Geoscieaces

Resaerch Assoc.-Kay
13-15, 1886,

ADXINISTRATIVE RECORD INDEY -
KIpee II
GARY, INDIANA

ATTHOR

Dare Hoper-fFRC

Robert Atep - Geosciences

Fesolowskl &
Chorilla-D5EPA

Respopse to compents pade James Kjeth-Geosciesces

by Jay fhakkar, Dennis
Kesolowskl and Patrick

Churills regardisg
contract laboratery
2oaiysis.

Kidco Slug fest
(omputaticns,

Reviev coapents 2o
Renedial

Iprestigation Raports
Coppleted 1p Nov. aod

Joba Bassett-Geosciences

C.furt Lanber-USERA ONPE

Dee. 1286 - Nidoo I & 1.

Reviev of Xidzo I aad II

Charles Suftin-USRPA

sites usipg Grovpd Water

Classification
Guideliges.

Review of Mideo I1 R]
Report dated 12/2/86.

Docomentation of Nideo

I aod II RI Reviey
peeting.

Additiopal Sediment
Sampling

Janes Wheat-IDBK

farole lol{f-res:cn

Fort Stimpson-Roy L.
Westen, Ine.

at ¥idco II - Attachmest

Ko. 1.

ACTICN MEMORANDUX-Cerling Valdas Adamkus-[SEFA
Increase Raquest for the

Aepoval Astion at the

orpATE 1}

RECIPIENY
¥aldvogel-0SEPA

File

Rich Bojce-[SEPA

Files

Fobert
Aren-Geosciences

Robart
Atep-Gecsciences

Linda Ceoper-USEFRR
il §7

Basil
Copstaptelos-JsBpl

Jayne Brovoing-IDEN

furt Stimpson-Westop

Rich Boice

J.¥jpsten
Forter-UsEPA

BoCONER? TPPE

Kemorandun

Henoraodun

¥smorandua

Negorandus

Kemorapdus

Kenorazdun

Kemoracdus

¥eporandos

Negorapdus

Kerorandun

Keporandun

DOCKUMBER

63

64

b5

1)

57

68

§9

T

11

12

13
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43

1]
37

75

9
g

25

88/07/13

83/48/01

g0/00/00

00700700

00700700

00/e0/00

80/61/04

500104

81/01/28

82/11/0¢

85/01/17

8504102

ADKIRISTRATIVR RECORD INDEI - UPDATE #!
KIDCo 11
GARY, INDIAKA

FIeiE AUTEOR RECIPIERT

Nideo 1I

Site,6ary,Indiaca.

ACTION XEMORANDUN-Ceiling Valdas Adamkus-USEFA J.¥ipsten

Increase Requast for the Porter-USErA
Reneorval Aetion at the

Kideo II

Site,6ary,lndiaca,

Reviev of the F§ - Charles Suftin-OSEPA Basil

Renedial Cepstantelos-USERA

Alternatives Screening.

Xidvest Regico OSEPE
Bovircoaental

Nevs.

Hevspaper articles.
Listed Eazarouszvas:e
Disposal At Mideo I
aod Xideo II.

Prapication of Narien D.
Robinscr.

Deposition of Charles A. Charles A Licht

Licht

Depositicn of Narric Dale Marrin Dale Robinsor

Robinses

Depoeiticn of Broest Broest Defart

Defart.

Origiosl Kaps by DeFart DeHart & Rebinsen

& Robinsen.

Ioterrogacories 0f The  Kichael ‘ §ee service list
Defepdant The Fern Blapkskaip-Kildmas, Barrsl

Ceptral 4,

Corp. To Tbe Daired
States Of Anerica aleng
vith Request For
Production.

Partial Ceosent Decree.  USEPA Kideo Trustees, et
al.

DOCONRRY TTPE

Keacrandee

Keporandua

News Release

Nevspaper Articles

Qcher

(ther

Otber

Cther

Otber

Otber

_FlezdingssOrders

Pleadings/Orders

DOCADEBER

74

75

]

18

79
80
81
8l

83
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FICER/YRAME PAGES DATE

35 Bis08/26

H

-

15

L1

{1

11

8

00/00/00

0p:00/00

73/10/30

81/03/09

81/10/00

Bs00/00

Bys00/00

Bes11/00

86712731

ADKIRISTRATITE RECORD IMDRI - DFDATE 81

MIRCO 11

GARY, 1NDIANA

1118 AUPEOR

Response o Objections Of Joel Gross et al-0. §.

The Upited States fo fhe pOJ
Interrogatertes OfF The
Defendant Penr Ceptral

Corp. fo The [oited

States Of Awerica.

Sawple Collection Dames & Noore
Procedores

Por Solidification

freatability

Stedy for Kideo ] azd

¥idee I,

Documenration of the faryl Schmidc-ISEE
geclogy and &t

assesspent of the

potential for

gronndvater pallutica.

Report on Survey at L.B. Tovosend-USEPA
Kideo 1I, 5900 lapdustrial
Bighvay, Gary, Indiasa,

Report ep Survep at Irin Marap-DSEPA
Hideo I1; 5900 Iedustrial

Bighvay, Gary, Indiana.

Aerial Ptotographic EESL-USERA
Apalysis

0f Bazardeus Kaste Study

Sites,

Populatior Survey Of £82M Bill
grovpdwater Usage 1o

The Vicioity Of Nidco

11, éary, Indrana,

Op-Scene Coordinators oSk
Report.

Site Assessment For Festop-Sper FAY
Bouse's Jupk Tard.

Quality Assuracce Project U.S Pish & Wildlife
Service
Flap - Survey of

RECIPIER?

See sorvice list

Alan Bapranon-USEPA

Alap Baumann-{SEPA

0SEP4

USEPA

DsERA

DOCONERT P28

PleadingssOrders

Reports/Stadies

Reports/Studies

Reports/Stodies

Reports/Stadies

Reports/Stodies

Reports/Studies

Reports/Stodies

Reports/Stadies

Reports/Studies

DOCATNERER

87

88

8

8

L)

92

§3

54

9§
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N

ELH

i

1]

278

4

{12

88/01/26

8203700

88/03/00

86/03/00

88703700

$8:08/00

88708/

85712701

88s02/10

ADNINISTRATIVE RECCRD INDEI - UPDATE &l

TIrLE

Contaninaot

Levels jo Biota Near the
Hideo I, Midee II and
Rioth

Avepoe Dusp Bazardous
Faste

Sites ip Gary, Indiana,
Lake

fogpty, Indiana.

Technical Kemorandun:
Mideo 11,

Roupd 4 2palytical
resplts.

Renedia] Iprestigaticn
Report Appepdices G
fhrough I.

Kideo 1T Remedial
Jorvestigaticn Report

Reaedjal Ipvestigaticr
Report Appendices &
Phrough I.

Remedial Investigatict
Report Appendices J
Fhrough P.

KIDCC 11
GARY, INDIANA

ADTEOR

Robert Aten-Geosciences

1414

ERX

ERX

BRY

Quajity Assurzpce Praject Dames & Noore

Plap Por Solidificaticn
Freatability Study ¥ideo
I

agd Kideo II.

Fealth and Safety Plan
Solidificatiocn
freatabilicy

Stody Kidce I aod Kideo
1.

Danes & Noore

Health Assessaent far the ATSDR

Xideo I Site.

Public Cemaent
Teasibility
Study

AT

Danes & Noore

RECIPIERY

Raoy Ball-BRH

Nidee

Kideo

Kideo

Kideo

Mideo

UsEra

Kidzo

frostees

Prustess

Trostees

fruscees

froscess

frustees

DOCONZRT TYPE

Reports/Stodies

Reports/Studjes

feports/Studies

'ReportsIStudies

Reports/Studies

Reports/Studies

Reports/Studies

Reports/Stodies

Reports/Studies

DOCRUNBER

LY

8

29

100

191

102

103

104
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KIpco 11
GART, IMDIANR
FICBE/IRANE PAGES DATE TITLE ATPHOR RECIPIEN? DOCUNBRT TIPE
28 B%/03/07 Addendua To Public ERX Kidco frustees Reports/Studjes
{omnent

Peasibility Study.

15 8371208 Reviev agd data package Cynthia Bachgoas-Bcol. & ([larepce Sampling/Data
Case #2189, SASY 8288 - Rowir, Bieze-Beoléfovir
Loy Water apd Nediux
So0il Netals and Cyanide.

DOCRUNEER

105
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T
GUIBARCE DOJUMENTS : IRDED .
REDCO 1 & 11 &:0L3, GREY, IMDINAR,
guidac:e Docuazatys are avillable ror revidw at
LSEPA Region ¥-Chicags T
Tt

Guidaoce oo Iaplensntation of the *Captribete € kenedisl
Perforaance” Frovisiosn.

tical Guidance for the Coordinaticn of ATSOR Health
hasessnent Activities with the Superfund besedisl Frocess.

Superfued Selection of Remedy: Backgrouod
Docusentaion oo Kenaiping Jasues,

Superfund Public Bealeh Braluatien Maeual.
Interin Guidacce oo Compliance with Applicable or
Relevant and Appropiate Requireacnts.

52 TR 32496 {6/21/81).

Toteria Guidance on PEF's participation io REVES,

Ioterie Guidance oo Adaisistrative Records far Becasicns
o0 Selection of CBKCLA Response Actiips.

Revised Procedures for Plancing acd Isplencutiog
Off Site Response Actions.

7Y "B Region ¥ RUD Fiocess Guidance. Kems Irem Chief of
the Baergency & kenedial hesponse Branch - Waste Kgat. Biv.
Draft Guidaoce oo Preparing Superfund Besnsicn

Docusents: The Froposed Flan snd k0D,

Dratt Guidance an PkP Participstien it the kI/ES.

kecord of Decisions Questions & Reivers - Draft.

Conunity Relations During Boforceacot dctivities and
Developaest of the Adaipistrative keeord.

Redeleqation of hutbority Vader CERCLA/SERA aud Superfund

Intersal Delegation of Authority.

Quality kssuraoce Plan Por Superiund (Brait).

Guidelines for Eroducioy Supertund Dacuacats.

Superfund Cowsunity Relations Folicy.

-

RUTEOR
OSWER Dir. $36¢.0-13

OS¥ER Dir. 9285.4-82

QSYER Dir. 9285.4-91

OSWER Dir. $224.9-85

OSWER Dir. §838.1a

GSWER Dir. 5B33.4
OSWER Dir. 983411

Nary Gade-USERA

OSYER Dir. 9355.3-02

OSWER Dar. 983514

OSNEK Dir. 9836.4-1a

QSWER Dir. %812.1¢

OSWER Dir. 97e¢.1-83

OSWER Dir. 9208.4-¢1

Q5WEE Dir. 9238.8-02

DATE

B1/04199

LIRS

LAY

§1/41/4

31/01148

$/1/a

1111149

nnun

L LR IR

CHILRR 2

BB/R41dR
BB/E4 /Y1

8B/1178:



Page No. 2
#4718/49

cUIDANCE DOCUKENTS -
HIBCO 1 & 11 SITES, GAkY, 1uolaka,
Guidance Docuseots are avitlsble for reviev it
UBEY Keqron V-Chicago B

L

Coanupity Belations Handbook.

Comnunity Relations hctivities At Superfund Enforcesest
Sites - loteria Guidance.

Comaunjity Relatioas Ia Superfund - L Kandbook Interin
Guidance.

Cosaupity Relatjoos Guidance Por Evalusting Citizen Concerns
At Superfund Sites,

CBRCLE Compliacce With Otber Lavs Masual Yols. 1-3. (Drift)

Interin Guidance Oo Compliance With Applicable Or Relevaat
And hppropiate Requirenests (RRAR}.

User’s Guide fo the Cootract Laboratory Prograe.
dnalytical Support lor Superfusd.

Superfuod Analytical Data evision And Oversight (Drafey.
KEN I Contract wvard Fee Performance Bvaluation Plac.

c

Inplencntation Of The Decentralized Contractor Ferforsasie

Bvaluation Aud Award Pee Process For Selected henedial
Progran Contraccs.

Frocedures ¥aoual Por Superfund Cowauolty Relatisos Cantractor

Support {Draft).

Delegations Of Remedy Selectico To Regions {Uoder Delegaticn
H14-5})

INRCA Delegations Of hutbority - Complete Set. .
Folicy 0o Fiood Plains Apd Wetlacds Assesssents.

Reconsendations For Groundwater Resedizrion At the Killereel,
Peassylvania Site.

guidaoce Op Remedial Actions or Coctasicated Groundeater
it Superfucd Sites {Draft).

Standard Operatieg Safety Guide Nanusl.

AUTHOR

GSWER Dir.

{SUER Dir.

05¥ER Dir.

OSVWER Dir.

GSWER 320,

OSWER Dir.

QS¥ER Dir.
0SER Dir.
OSWER Dir.

OS¥ER Dir.

OSWER Dir.

OS¥ER Dir.

O34ER Dir.

05YER Dir.
OSYER 9280,

GSYER Dir.

OSWER Dir.

OSNER Dir.

§230.1-93

9238.¢8-431

9230.4-038

§230.0-84

1-41 to @3

§5234.8-0%

8240 .6-81

§246.8-92

5240.98-93

9242.3-8%

5242.3-87

9242.5-01

9260.1-99

§260.3-99
é-02

9283.1-81

$283.1-02

9285.1-21B

DAtE
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Page No. 3

4718708
GBIANCE DOCUMEKTS « LMNDEE o
MIDCG 1 & I} SITES, GAKY, INDIANA.
Guidsnce Documents are avarlable for peview at
U3tkd Kegien ¥-Chacage IL
TITLE MITHOR DATE
Occupational And Nealtb Yechoical Assistaoce ded Boforcesest O3BBR Dir. 328%.3-01

Guidelices For Superivad.

Raployee Occupaticnal Health hod Safety. OSVER Dir. 9285.3-82
Superfund Peblic Mealth Evaluation Maowal. QSWER Dir. 9285.4-8)
Guidaoce For Coordinatiog ATSDR Bealch Rssesspent Activities OSWER Dir. 9185.4-42
Bith The Superfund Reaedial Fiocesa.

Nealth Agseasacnts By ATSCR lo PY-64. OSYER 92B3.4-83
Supezfund Rxposure Assessaent Naoual (Draft}. GSHER Dir. 9285.5-01
Hesorandun Of Underatanding Between ATSOR And EFA. OSWER Dir. 9295.1-41
Guidapce Yor Establishing The RPL. OSYER Dir. 932¢.i-82
KCRAZHPL Listing Policy. L - OSNER Dir. 9120.1-03
Requireaenty for Selectiog de Off-Site Optioa lo A OSWEK Dir. 9338.1-81
Superfund Response Actico.

Ivaluation Of Prograa And Bofcrcement-Lead RODS For Consistency OSYER Dir. 9338.1-82
With BCRL Laod Disposal Restricticons,

Discharge OFf Wastewater Prom CERCLA Sites [ote POTHS 0SYER Dir. 933@.2-8d
CRRCLE Off-Site Policy: Providing Wotice Yo Pacilithes, O3SYER §338.2-85
CERCLA Off-Site Policys Bligibility Of Facilities In Assessaent OSYER 9338.2-86
Hositoring. '

Guidasce for Cosducting Remedial lavestigations And Peasibility OSWER 9335.2-02
Studien Uoder CERCLYE (Draft)

Guidance Op Preparing Superfund Decision Docusents; Tle irapastd 0SYER 931%.3-42

Flap hod Record Of Decision (Draft]. +

Participation Of Potestially Respaasible Parties {FkPs} Io OSWER 9342.1-01
Developaent Of kla dod Pis,

Preparaticn Of Decision Docunents for Approving Tued-tinacsed 0SVER %340.2-4)

Aod PRP Renedial Acticos Usder CERCLE.

Preliminary Assessaent Guidance, IY-28. Q3WER 9345.1-¢1
Toterin BCRA/CERCLE Guidance On Noo-Cootiquius Jites hod Du-Site OSYER 91347.2-91]



Page Ko, i
1718789

GUIDANCE DCCUNENYTS o TNDER,
MIDCO 1 & 11 SIYES, GARY, IRDIRNA,
Guidince Documents are avarlable for reviev it
USEPL Region ¥-Chicage 1L

1R

Saoagenent Of ¥aste Residue.

Faplenentation Guidance Por Sclvent, Dionin, dod California List

Hastes Subject o RCRA/HSHA Lind Disposal Eestrictions.

Wacontrolled Hazardous Baste Site Rinking Systeas {(HES) -
A Users Kanual.

Superfund Beaedial Desigo hod Neaedial hetion Guidsnce {RD/RA).

Guidapce Ov Peasibility Studies (25} Uoder CBRCLE.
Guidapce In Resedial Iovestigations (RT) UYoder CBRCLA.

Data Quality Objectives Development Guidanze Por Remedist
Response betions.

Toterin Guidasce Oo Superfund Selection Of Remedy,
B1/15 Inprovenents.

the RPK Priser.

Guidapce Por Conducting R1/PS Yoder CERCLA.

Relatiopship Of Ybe Restoval And Resedial Program Uader The
Bevised XCP.

RI/P5 Iaproveneats Pollowup.

Guidsoce 0o Ispleacotatlon Of The *Contrabute Po the Bfficient
Kenedial Performance” Frovisica.

Bae Of Bzpaoded Removal Autbority To Address NPL And Proposed
BPL Sites,

Slurry french Construction Por Pollution Migratico taptrals.
Suidance Tor Cleasup Of Surface Pank Aod Drum Sites.

Renedial Mction At Waste Disposal Sites Hsadbook,

Leachate Plune Kapagesent,

Guidance Docuwect For Cleanup Of Surface [npovcdwent Sites.

5¢ PR, Mo, 7, 1R58-1129

AUTHOR

OSWER 9340.4-92

OSWER 9385.4-83

OSWER 9355.4-841
OSVER 9355.4-95(
OSWERR 935%.8-6%

05YER §3%9.0-070

OSHER 9355.9-19
OSHER 9355.0-20
GSKER 9355.1-02
05KBR 9355.3-61

0SKER 9366.06)

OSWER 9138%.3-¢5

OSWER 9168.2-11

OSYER 9368.8-14

OSNER §380.8-92
OSULR 9380.0-83
OSWEBR §38%.0-¢d
OSYER 93B0.9-85
OSWER 93B2.&-8¢

Pederal Register

Dt
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/18189
GUIDANCE DOCUNENTS . INDEY,
RIDCG 1 & 11 SITES, GARY, 1NDIANA.
Guidatoe Decusents are available for reviev at
USBEA Reqice ¥-Chicage IL
1L

PSEPL Technology Screepiog Guide Fir Treataect of CERCLA Seoils
Lad Studges.

YSEPA Guidelines Por Groundwater Classification UYoder the BRA
Groundvater Protection Strategy.

AUTHOR

BPR/S4Q/2-BB /004

asera

pAtE

86712789
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ACNIRISTRATIVE &BCORD SANPLING/DATE INDEX
MIDCG 1 & 11 SITES - GAEY,IKBILNA
Sanpling/Bata Dicuments bave ool been copied,
but are avrilable for reviev at the locations ooted belov,
134 1L AtHCH RECIPIENY DOCUKENT TYRE
87/00/48 Daca Fackages, Custody Sheets, Geoscicnces & Cospuchen Geosciences Sasplieg/Data

field

Notes for data in the Renedial
Jovestigation,

Aviilable at Geosciences
Research

Asgociates, Bloomington,
lndiana.

31/60/99 Data Packages, Custody Sheets Hazelves & U.5.7ish & Wildlxfe
and Field
Notes for data 10 Bieta Study.
bvatlable io RPN and (KL
files,
Region ¥-Chicage, IL, USEFA.

U.S.7ish & Wildlife Sanpling/Data
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BCRONYM GUIDE Tk THE RONINISTRATIVE RECUKD

DEPINITION

Uoited States Buviroomental Protectich Agepcy

Usited States Departacot of Justice

Reaedial Tovestigation

Peasibility Scudy

Todiana Departaent of Highvays

Indiane Departacot of Boviroomentsl Kinigeaest
Boited States Departasst of leteror

Quality Assurapce Froject Flao

Poteatially Respopsible Party

Agency for Toxic Substance and Disease hegistry
fechoical Assistance fess

Eoviroonental Research Hapageseat, cc.
Planoiog kesearch Corperatiod

teology & Bovirooment, luoe.

dIDCO 1 & II SI%E3
GARY, TEDIANA
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83704188
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80700

83706730

29/08/23
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ADKIRISTRARINE RBCORD 1RDEY - WPOATE 12

4443 ]

Conneats o

= Respepsivencss Sumnary

Reguest tor faforaation
te feteraine the
slability for discharge
to the érand Calozent
Mrer

Letter to covceroed
citizen regarding

qoalicy of drivkinyg
water abd potential
atfect of propesed
deep yell dpjection

Pepartaent

¢f Boviropmental
Kagageaent (BEX)
Record of Decisica
(0D} ecopcurrence
Jeeter

Tolley wp t¢ conmedts
Jo the Jetter of
concorrence as vell

a8 Lo BDpFVEr questiont
posed i¢ 2 JSEML letrer
of Joae 12, 1989

Letter approving
Quality dosorance
Preject Mlae for
Soil Sslidifieatior
freatability Stedy
contigest apor
enclesed revisiens

Fact Sbeet
for Kideo 1 & 11;
Jocloden: sice

apey 11
eir, 1N

144 [

Prederick fest
Neston, lec.

Rhiry Gade
L H ]

Ricbard L. Bolce

L H{

Rathy Prosoer
108K

f.Rariet - IDBX

Rekard 1. Bolée
151

IstH

aucrren

B.boice - I5EM

£.Bardonoer - JDRK

p.¥illiford-Siapsec

r.idaakes - ¥SEML

K.Cade - BSEM

dr.B.Millate -~ RRX

bocoaRnr 10t

Correspondesce

Correspoadence

Correspondence

c;rrelpanden:e

Correspondence

Correspotdence

Fact Sheet

poCaUNBLE
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ADNINISTRATIVE RECORD TRDRI - WPBATE {2

nne

packgronsd, diagrars,
resedial altersatives,

. coptsmisants and rist

to pablic bealth and
eavirornent, public
seetiny and connent
peried, glossary

Resoarce Consermaticn
and Recoverp det (RCH)

compedts oo the proposed

placs aod briefiag beld
o0 febroary 23, 1389
for Mides 1 & 1 sites

Water Division
reviev of the
Becord of Decision
braft

Taput op the connedts
en the 21/15 stady for
the Nidee 1 & II
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8S8UMMARY FOR RECORD OF DECISION AMENDMENT

Midco II, GARY, INDIANA

I. INTRODUCTION (for more detailed information on the site
location, site description, and the site history, enforcement
activities and community relations prior to June 30, 1989 refer
to the Record of Decision (ROD) signed on June 30, 1989, Sections
I-I11)

Midco II operations were primarily conducted on an approximately
seven acre area at 5900 Industrial Highway in Gary, Indiana (see
Figures 1 and 2) from approximately 1976 through 1978.
Operations included temporary bulk liguid and drum storage of
waste and reclaimable materials, neutralization of acids and
caustics, and on-site disposal via dumping into pits, which
allowed percolation into the ground water. ©One of theses pits,
called the filter bed, had an overflow pipe leading into the
ditch. Many of the wastes disposed of on-site were from the
paint industry, and many contained hazardous substances. 1In
addition, during the operations, wastes were dumped and spilled
onto and into the ground at the site. A large fire in August
1977 destroyed thousands of drums containing chemicals on the
site, and resulted in additional spillage of chemicals onto the
site.

The United States Environmental Protection Agency (EPA) installed
a fence at the site in 1981, and completed a removal action from
1984 through 1989 that included removal of all surface wastes
including thousands of drums of chemical wastes, and a number of
tanks containing chemical wastes, and excavation and off-site
disposal of subsurface soils and wastes in the sludge pit and
filter bed. Other than the sludge pit and filter bed, the
contaminated subsurface soil and ground water were not addressed
in the removal action.

A Remedial Investigation/Feasibility Study (RI/FS) was completed
by a group of potentially responsible parties (PRPs) (generally
PRPs are entities who owned or operated Midco II or sent or
transported hazardous substances to the Midco II site) under EPA
oversight from 1985 to 1989. The Indiana Department of
Environmental Management (IDEM) also participated in oversight of
the RI/FS. The RI showed that portions of the subsurface soils,
including natural scils and fill material, located within the
area outlined in Figure 2 are highly contaminated by a large
number of hazardous substances (including volatile organic
compounds (VOCs), semivolatile organic compounds, PCBs, metals
and cyanide). The fill material consists of sand, slag, cinders,
granular material, and a grey silty material mixed with some
cultural debris including scrap metal, concrete, wood, bricks,
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crushed drums and other debris. Ground water below the site is
highly contaminated with VOCs, semivolatile organic compounds,
metals and cyanide, but at the time of sampling the contaminated
ground water did not extend very far from the site cover
boundaries outlined in Figure 2. Some surface sediments have
also been contaminated. Much of the ground water affected by the
Midco 1II operations is highly saline.

After preparing a Proposed Plan and considering public comments,
EPA selected the final remedial actions for the site in the
Record of Decision (ROD) signed on June 30, 1989. 1IDEM concurred
in the selected remedy. The final remedial actions were to
address the remaining contamination at the site including
contaminated subsurface soil, contaminated ground water and
contaminated surface sediments. The major components of the
remedy selected by EPA in the 1989 ROD included:

- On-site treatment of an estimated 35,000 cubic yards of
contaminated soil and waste material by solidification/
stabilization followed by on-site deposition of the
solidified material;

- Excavation and on-site solidification/stabilization of
approximately 500 cubic yards of contaminated sediments from
the ditch adjacent to the northeast boundary of the site;

- Installation and operation of a ground water pumping system
to intercept contaminated ground water from the site:;

- Installation and operation of a deep, class I, underground
injection well for disposal of the contaminated ground
water; or if a no-migration petition is not approved by EPA,
treatment of contaminated ground water to remove hazardous
substances followed by deep well injection; or treatment of
the contaminated ground water to remove hazardous substances
followed by reinjection of the ground water into the Calumet
aguifer in a manner that would prevent spreading of the salt
plume;

- Installation of a conduit in the ditch along the site, a
final site cover, access restrictions, deed restrictions,
and monitoring.

EPA with participation by IDEM conducted a 120 day negotiation
period with the PRPs from May until September 1989, but no
agreement was reached. In November 1989, EPA issued a Unilateral
Administrative Order to a group of PRPs requiring them to
implement the remedial action called for in the ROD. This Order
became effective on December 29, 1989. However, the PRPs did not
agree to implement the Order without addition of conditions that
were unacceptable to EPA. On January 8, 1990, the United States
filed an Amended Complaint seeking to enforce the Unilateral
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Administrative Order, as well as to recover EPA's response costs,
punitive damages, and fines.

In 1991, EPA determined that the arsenic data from the Midco II
Remedial Investigation was mostly unusable because of an
interference with high concentrations of aluminum in many of the
samples (see Section III). Because arsenic was an important
factor in determining the extent of soil treatment by S/S at
Midco II, EPA considered the new information on the arsenic data
to be fundamental new information. EPA has therefore
reconsidered the 1989 ROD's provisions relating to the extent of
soil treatment by 8/S, and has at the same time in this ROD
Amendment applied new Agency regulations (e.g. the revised NCP
issued March 8, 1990, 40 CFR 300.430(a) (iii) "(A) EPA expects to
use treatment to address the principal threats posed by the site
wherever practicable.... (B) EPA expects to use engineering
controls such as containment for waste that poses a relatively
low long-term threat....") dealing with the extent of soil
treatment at Superfund sites. This ROD Amendment also provides
further detail regarding the implementation of various other
components of the 1989 ROD. The revisions to the 1989 ROD are
discussed in more detail later in this document.

EPA, IDEM, and a group of PRPs have since reached a proposed
settlement consistent with this ROD Amendment. This settlement
has been embodied in a Consent Decree that is being submitted for
public comment concurrently with this proposed ROD Amendment. A
detailed Statement of Work that would implement the remedial
action that is the subject of the ROD Amendment is incorporated
in the Consent Decree that is being lodged with the Federal
District Court in Hammond, Indiana for public comment. This ROD
Amendment incorporates the elements of the proposed remedial
action, as well as providing updated information on the site.

The remedy selected in this ROD Amendment includes the following
major components:

- On-site treatment of a minimum of approximately 12,200 cubic
yards of contaminated soil and waste material, and possibly
more dependent upon the results of further sampling, by SVE
and in-situ S/8.

- Excavation and on-site S/S of approximately 500 cubic yards
of contaminated sediments from the ditch adjacent to the
northeast boundary of the site.

- Installation and operation of a ground water pumping system
to intercept contaminated ground water from the site.
Contingency measures shall be implemented in case it is
determined that it is technically impracticable from an
engineering perspective to attain the ground water cleanup
action level.
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- Installation and operation of a treatment system (as
required) to remove hazardous substances from the extracted
ground water, and deep well injection of the extracted
ground water following any required treatment. Ground
water treatment will be required to the extent necessary to
attain maximum allowable concentrations (MACs), which are
levels equivalent to those required for delisting a
hazardous waste under the Resource Conservation and Recovery
Act (RCRA). Treatment beyond the MACs will be required
under certain conditions if either the lower Eau Claire or
Mount Simon Formation (which are more than approximately
1800 feet below the surface of the site) is an underground
source of drinking water (USDW) as defined in 40 CFR 144.3.
Alternatively, the ground water could be treated to remove
hazardous substances followed by reinjection of the ground
water into the Calumet aquifer in a manner that will prevent
spreading of the salt plume. See Section V.A of this ROD
Amendment Summary.

- Construction of a cover over the entire site that is
consistent with the closure requirement under Subtitle C of
RCRA, access restriction, deed restrictions, and monitoring.

The ROD Amendment is similar to the 1989 ROD to the extent that
it utilizes the same remedial technologies for soil and ground
water remediation (ie. soil solidification/stabilization, soil
vapor extraction, ground water extraction, treatment and deep
well injection, and final site cover). The ROD Amendment
utilizes different methods from the 1989 ROD for determining the
amount of soil that must be treated, further defines the
requirements for an effective site cover over soils with low
levels of contamination that are not being treated, and further
defines the requirements for treatment of ground water prior to
deep well injection. It is expected that less soil and ground
water treatment (see Section V.A) will be required under the ROD
Amendment. In spite of this, the ROD Amendment achieves a level
of protection of public health and the environment that is not
considered significantly different from what would have been
achieved by the 1989 ROD. The ROD Amendment's provisions provide
such protection by providing for treatment of principal threats
(that is the highly contaminated scils) and mandating an
effective site cover over untreated soils that pose a relatively
low long-term threat. The site cover will substantially reduce
the threat from the scils presenting a relatively low long-term
threat: for the direct contact threat by covering the soil with a
five foot thick cover; and for the threat of further ground water
contamination from the soils above the water table by reducing
infiltration through the scils and production of leachate. To
maintain its effectiveness, the site cover and scolidified/
stabilized material will have to be monitored and maintained.

In contrast, the 1989 ROD provided for treatment of soils posing
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a relatively low long-term threat by SVE and S§/S. This may have
resulted in permanent treatment of some additional contaminants
and would have resulted in a reduction of leaching and control of
the direct contact threat by the treatment and a cover. However,
in spite of the additional treatment, unrestricted future usage
of the site would not have been allowed because long term
maintenance and monitoring of the solidified/stabilized material
and the cover would have been required. Any reduction in
protectiveness from the change in the ROD Amendment's soil
treatment action levels (see Section V.C) from the 1989 ROD's
soil cleanup action levels (see Section IV) are compensated for
by taking into account the risk reducing effect from the site
cover over untreated soils posing low level threats. The ROD
Amendment includes new requirements for the final site cover to
ensure its effectiveness. Because the risk reduction and
reduction in toxicity or mobility of the additional treatment
required in Alternative 8 compared to Alternative 10 is small, it
is not considered to be cost effective compared to Alternative
l0.

A Proposed Plan has been prepared that briefly describes the
remedial alternatives analyzed by EPA, proposes the revised
alternative, and summarizes the information relied upon to select
this alternative. This proposed ROD Amendment as well as the
Proposed Plan will be subject to a public notice, public comment
period, and the opportunity for a public meeting, in accordance
with the requirements of 40 CFR 300.435(c). In addition, the ROD
Amendment and supporting information will be made available to
the public in the Administrative Record for this action.

II. PURPOSE OF ROD AMENDMENT

The major purpose of this ROD Amendment is to modify the 1989
ROD's provisions relating to the extent of scil treatment by S/S,
as a result of new information on the arsenic data. At the same
time, the ROD Amendment applies new EPA regqulations (e.g. the
revised NCP issued March 8, 1990, 40 CFR 300.430(a) (iii) " (A) EPA
expects to use treatment to address the principal threats posed
by the site wherever practicable.... (B) EPA expects to use
engineering contrels, such as containment for waste that poses a
relatively low long-term threat....") dealing with the extent of
soil treatment at Superfund sites.

This ROD Amendment provides for direct treatment of soils at what
are believed to be the more highly contaminated areas of the
site, which are the source of the principal threats to ground
water, air and dermal contact. Large volumes of soils presenting
a relatively low long-term threat will not be treated since (in
the context of the conditions at this site) the threats from such
soils can be reliably controlled using an effective site cover.
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A minimum of approximately 12,200 cubic yards (depicted in Figure
2) will be treated without further sampling, and additional
amounts may have to be treated depending upon the results of
further sampling.

The action levels for additional soil treatment outside of the
areas outlined in Figure 2 are as follows:

cumulative lifetime carcinogenic risk =
cumulative chronic non-carcinogenic risk index = 5.0
lead concentration (mg/kg) =

These action levels were selected taking into account treatment
of the minimum area for treament identified in Figure 2, site
characteristics and hazardous substances, and current EPA
regulations, policies, and guidance. The cover will be over the
entire site and will be consistent with RCRA Subtitle C closure
requirements. The extent and quality of the site cover under the
1989 ROD was left open {(depending upeon the success of the
treatment) .

Another purpose of this ROD Amendment is to further define the
requirements for treatment prior to deep well injection of the
extracted ground water, including a proposal to delist extracted
ground water (following treatment as required) meeting specified
maximum allowable concentrations (MACs) in accordance with "A
Guide To Delisting of RCRA Wastes For Superfund Remedial
Responses" (September 1990) so that the ground water can be
injected into the lower Mount Simon formation in compliance with
the requirements of RCRA and the Underground Injection Control
Program (see Section V.A for further explanation of MACs). 1In
effect, treatment to the MACs would take the place of the 1989
ROD's requirement of treatment to RCRA Land Disposal Restriction
(LDR) treatment standards prior to the deep well injection.
Treatment beyond the MACs will be required under certain
conditions (see Section V.A) if either the lower Eau Claire or
Mount Simon Formation (which are more than approximately 1800
feet below the surface of the site) is an underground source of
drinking water (USDW) as defined in 40 CFR 144.3.

This ROD Amendment also further defines the remedial actions as
follows:

definition of phases and sequencing for ground water and
s0il treatment;

further definition of performance standards for S/S;

a decision that the in-situ S/S option allowed in the 1989
ROD will be implemented rather than the excavation option;:

a decision that the option of deep well injection without
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prior treatment, which would reguire EPA approval of a no-
migration petition will no longer be considered (Alternative
7);

contingency measures have been added in case it is
technically impracticable to attain the ground water cleanup
action levels;

further definition of construction requirements for the site
cover;

a determination that air emissions during in-situ S/S and
during SVE conducted with the in-situ S§/S egquipment shall be
controlled by carbon adsorption or by another technology
that is equally effective;

a determination that in addition to the above if cumulative
air emissions from all operations other than excavation at

the Facility exceed 3 pounds per hour, carbon adsorption or
another technology that is equally effective shall be used

in the ground water treatment system and all SVE:

further definition of actions that will be taken to comply
with the requirements for protection of wetlands in
Executive Order 11990 and Section 404 of the Clean Water
Act.,

This ROD Amendment also provides updated information on the site
in the following section.

III. SITE CHARACTERISTICS AND SUMMARY OF RISKS (this Section
updates information on site characteristics and risk in Sections
V and VI of the 1989 ROD)

Some new information has been obtained regarding Midco II since
the 1989 ROD was signed. This new information is reported in
this portion of the ROD Amendment.

Subsequent to completion of the 1989 ROD, EPA became aware that
the arsenic concentrations reported for some soil and sediment
samples in Midco II the Remedial Investigation, could be inflated
due to an analytical interference from high aluminum
concentrations in these samples. This was significant because
any arsenic concentrations exceeding background would exceed the
1 X 107 carcinogenic risk level and require soil treatment by
SVE and S/S under the 1982 ROD. In response, EPA investigated
this concern and determined that the higher arsenic soil
concentrations reported in the RI were unreliable. As a result
the actual extent of soil treatment by SVE and S§/S required in
the 1989 ROD would likely have been considerably less than
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estimated in the Feasibility Study dated February 1989.

From an EPA audit of some of the soil data, EPA determined that
the arsenic measurements in soil samples with aluminum
concentrations greater than 10,000 mg/kg should be considered
unusable because an adequate background correction for the
aluminum interference was not applied. At Midco II, four soil
boring samples, twenty test pit samples and six surface sediment
samples exceeded aluminum concentrations of 10,000 mg/kg. These
samples generally had the highest arsenic results. Sampling
conducted at Midco II during February 1991 confirmed that the
aluminum interference caused inflated arsenic results if an
adequate background correction was not applied. Without the
background correction, arsenic was reported from 313 to 1780
mg/kg in the Midco II soil samples, with the proper background
correction (using a Zieman detector) arsenic was reported from
less than 9 to 24 mg/kg. This sampling and the analyses of these
samples were conducted by some PRPs with EPA oversight and in
accordance with procedures approved by EPA.

If arsenic values in the soil samples with aluminum
concentrations greater than 10,000 mg/kg are excluded from the
risk calculations, the estimated averaged, site-wide, lifetime,
cumulative, carcinogenic risk due to ingestion of soils using the
future development scenario decreases from 3.3 X 10, as
reported in the 1989 ROD, to 5.7 X 107 (Table 4-22 of the
Addendum to Public Comment Feasibility Study, February 10, 1989).
The non-carcinogenic risk index for exposure to soils would
change from 2.99 to 1.7. The revised soil risks without arsenic
were taken into account in determining the minimum areas for S/S
defined in Section V.C, and Figure 2 of this ROD Amendment.

To update the risk assessment calculation procedures for soil
risks, EPA asked Planning Research Corporation (PRC) to conduct
additional risk calculations using the data from the Midco II
Remedial Investigation. The risks reported in the 1989 ROD did
not include dermal contact or inhalation modes of exposure to the
soils. The results of PRC's calculations are presented in a
letter report dated June 21, 1991. The risks were calculated
using the average soil concentrations in samples from test pits
dug into what was suspected to be the most contaminated areas of
the site during the Remedial Investigation and using a dermal
contact and inhalation mode of exposure as well as the ingestion
mode of exposure used in the Remedial Investigation. It was
assumed that a home with a basement would be built on the site
and that as a result the residents would be exposed to soil gas
from the site. Very high carcinogenic risks to on-site residents
were calculated due to inhalation exposures to volatile organic
compounds including: methylene chloride (risk = 0.0142); and
trichloroethylene (risk = 0.032). Very high non-carcinogenic
risks to on-site residents were also calculated due to inhalation
exposures to volatile organic compounds including: methylene
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chloride (risk index = 2.1); 2-butanone (risk index = 4.1); and
toluene (risk index = 440). Not including arsenic or the
inhalation mode of exposure, the calculations indicate a
cumulative carcinogenic risk from the dermal contact and
1ngestlon modes of exposure to be 1.7 X 10°%; and the cumulative
non-carcinogenic risk index to be 5.61. The calculations
indicate a cumulative carcinocgenic rlsk to hypothetical
construction workers to be 1.1 X 10® and a cumulative non-
carcinogenic risk index to be 2.1. These revised risk
calculations provide further support of EPA's remedial action
decisions for the Midco II site.

Since the 1989 ROD was completed, the United States Fish and
Wildlife Service (U.S. F&W) completed a report entitled: "Summary
Addendum Report for the Midco I, Midco II, and Ninth Avenue Dump
Hazardous Waste Sites in Gary, Lake County, Indiana", September
1990. In this report, the U.S. F&W concluded that "the various
contaminated habitats/media at Midce I, Midco II, and the 9%th
Avenue Dump sites present a threat to fish and wildlife resources
utilizing or exposed to them." This additional documentation
provides further support of EPA's remedial action decisions for
the Midco II site.

IV. DESCRIPTION OF THE REMEDY SELECTED IN THE 1989 ROD

(ALTERNATIVE 8): GROUND WATER PUMPING, TREATMENT AND DEEP WELL
INJECTION WITH SOLIDIFICATION/STABILIZATION

The remedy selected in the 1989 ROD (Alternative 7 or 8) combined
either ground water Alternative 4A (Alternative 7) or 4B
(Alternative 8), with scil treatment Alternative 5E.
Implementation of Alternative 7 was contingent upon EPA approval
of a no-migration petition pursuant to 40 CFR 268.6 and 40 CFR
148 Subpart C. After the ROD was approved, EPA obtained
information from review of the Inland Steel and U.S. Steel no-
migration petitions that indicated that it is very unlikely that
a no-migration petition would be approved for deep well injection
at the Midco II site. Therefore, the subsequent discussion uses
only Alternative 8.

Alternative 8 included installation and operation of ground water
extraction wells to intercept the contaminated ground water that
exceeds the ground water cleanup action levels (CALs) identified
in Section X of the 1989 ROD, and installation of a Class I
hazardous waste underground injection well into the Mount Simon
formation for disposal of the highly saline waste water.

The extracted ground water was to have been treated to remove
hazardous substances to the extent required by EPA prior to the
deep well injection. While the extent of treatment that would be
required by EPA was not fully defined, it was anticipated that
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this would at least require meeting Land Disposal Restriction
(LDR) treatment standards for listed hazardous waste categories
F00l1l, F002, F003, FOO05, F007, F008, F009. This was anticipated
to require treatment of the extracted ground water by air
stripping and carbon absorption. However, Alternative 8 included
provisions for treating to drinking water standards if required
in order to gain approval of the deep well injection. Treating
to drinking water standards was anticipated to require metals
precipitation, and cyanide oxidation in addition to the air
stripping and carbon absorption.

In the 1989 ROD, no mention was made of delisting the ground
water because at that time no guidance was available on the level
of treatment required to delist ground water. It was anticipated
that delisting the ground water would require more stringent
treatment than meeting the LDR treatment standards.

Another option that was allowed under Alternative 8 was treatment
of the hazardous substances followed by reinjection of the
treated ground water back into the Calumet aquifer in a manner
that would not spread the salt plume in the Calumet aguifer. The
pump, treatment and injection system would be operated until
ground water CALs are attained in the Calumet aquifer.

Contaminated subsurface soils located above the water table were
to have been treated by S/S (and by SVE if necessary). At the
end of the action, all soils exceeding the soil CALs (Section X
of the 1989 ROD) located above the water table had to be treated.
In addition, S/S would be conducted on highly contaminated
materials below the water table that could be handled by
localized dewatering. Contaminated soils below the water table
that were not treated would be slowly remediated by the ground
water extraction system through ground water flushing. The soil
CALs were based on contaminant concentrations that would allow
for unrestricted future usage of the site, and were defined as
follows:

cumulative lifetime carcinogenic risk

X 107
cumulative chronic non-carcinogenic index 0

1
1.

Under Alternative 8, the S/S of the subsurface soils could have
been conducted either by excavation followed by S/S, or by in-
situ S/S. Under the excavation option, SVE was required if
necessary to meet the LDR treatment standards. Under the in-situ
S/S option, SVE was required prior to in-situ S/S to the extent
necessary to assure that leachate from the solidified mass would
not cause exceedance of the ground water CAls.

Sediments in the areas shown in Figure 2, would be excavated and
treated cn-site by S/S along with the contaminated soils.

Following the S/S treatment, a conduit would be installed in the
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ditch north of the site, and the area treated by S/S would be
covered to meet the requirements of RCRA if the excavation and
S/S option was used, otherwise the gquality of the site cover
would depend on the success of the S/S operation. Ground water
use restrictions, access restrictions and long term monitoring
were also required.

V. DESCRIPTION OF NEW ALTERNATIVE (ALTERNATIVE 10): GROUND

WATER PUMPING, TREATMENT AND DEEP WELL INJECTION WITH SOIL VAPOR
EXTRACTION AND SOLIDIFICATION/STABILIZATION

A. Ground Water Pumping, Treatment and Disposal

Like Alternative 8 in the 1989 ROD, the new Alternative 10
includes installation and operation of a ground water extraction
system to intercept the contaminated ground water that exceeds
the ground water CALs, and installation of a deep underground
injection well for disposal of the ground water. As stated
before, Alternative 10 proposes to delist extracted ground water
by meeting specified maximum allowable concentrations (MACs) in
accordance with "A Guide To Delisting of RCRA Wastes For
Superfund Remedial Responses" (September 1990) so that the ground
water can be injected into the lower Mount Simon formation in
compliance with the requirements of RCRA and the Underground
Injection Control Program. Although the 1989 ROD did not mention
delisting of the ground water, it is probable that this same
delisting procedure would have been used under Alternative 8,
because Alternative 8 was worded broadly enough to allow this
procedure, for the same reasons that it is now being proposed for
Alternative 10.

The MACs are defined below. For purposes of compliance with
RCRA, treatment toc the MACs would take the place of the 1989
ROD's requirement of treatment to RCRA LDR treatment standards
prior to the deep well injection.

In accordance with the delisting guidance, a Superfund waste can
be delisted if it attains or is treated to attain levels that
will not cause exceedance of health based levels (HBLs) used for
delisting decisions at a hypothetical receptor well using generic
assumptions and an appropriate ground water transport model such
as the vertical and horizontal spread (VHS)} model. The HBLs are
set at concentrations of constituents that provide protection for
drinking water usage (primary Maximum Contaminant levels (MCLs)
from 40 CFR Part 141 are the HBLs when available, otherwise the
HBL is set at the 1 X 10°® carcinogenic risk level or the level
that will not cause a non-carcinogenic risk assuming that 2 liter
per day is ingested over a 70 year lifetime). The HBLs for this
action are listed in Appendix I. The VHS model is often accepted
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in the RCRA delisting program for use in estimating the extent to
which toxicant leaching from a Subtitle D landfill will be
diluted within a surficial aquifer before it reaches a
hypothetical receptor well 500 feet down gradient. While these
modeling conditions are not designed to fit the conditions for
deep well injection at Midco I, they will be used for the
delisting demonstration in this ROD Amendment because the
delisting determination is generic and is not a site specific
determination, and because the results using these modelling
conditions are conservative for the disposal in a deep well in
this location.

Using the VHS model, the dilution factor derived from the model
depends on the volume of the liguid entering the ground water.
Because the volume of ground water that will be deep well
injected is large, the resulting dilution factor using the model
is 6.3. It follows that the Midco II ground water can be
delisted if the hazardous substances contained in it are or are
treated to be less than 6.3 times the HBLs. The quantity 6.3
times the HBLs will be referred to as the maximum allowable
concentrations (MACs}). Under Alternative 10, EPA proposes to
delist the extracted ground water through this ROD Amendment by
providing for treatment of the extracted ground water to below
the MACs prior to deep well injection. This delisting satisfies
the substantive requirements of 40 CFR 260.20 and 260.22.

The Midco II FS dated February 10, 1989 and the reviews conducted
for the FS provide documentation that the ground water can be
treated to the MACs. Related information is included in a report
entitled Midco I and II Delisting Demonstration, May 16, 1991.

In addition, a pilot study shall be conducted using the actual
extraction well network. Information from the pilot study will
be used to properly design the treatment system to assure that
the MACs will be met in the treated ground water. After
initiation of the operation, sampling will be conducted on the
treated ground water to verify that MACs are being met. This
sampling shall be fully defined during the design phase of this
project. Since the ground water will be delisted, the deep
underground injection well for Alternative 10 will meet the
requirements for a non-hazardous injection well rather than
requirements for a hazardous injection well. In particular,
siting requirements in 40 CFR 146.62 will not be an applicable or
relevant and appropriate requirement (ARAR) for Alternative 10.

Some MACs are higher than the LDR treatment standards for the
same compound, and some are lower. Generally for the less toxic
compounds, the MACs are less stringent than the LDR treatment
standards, while for the more toxic compounds the MACs are more
stringent. This is summarized for some compounds of concern at
Midco I in the following comparison:
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COMPOUND MACS (MG/L) LDR (MG/L)
acetone 25.2 0.05
chlorobenzene 0.63 0.15
ethylbenzene 4.4 0.05
methylene chloride 0.0315 0.2
methyl ethyl ketone 12.6 0.05
tetrachlorcethylene 0.0315 0.079
toluene 6.3 1.12
1,1,1-trichorcethane 1.26 1.05
trichloroethylene 0.0315 0.062
xylene 63 0.05
cyanide 1.26 1.9
chromium 0.63 0.32
lead 0.95 0.04
nickel 0.63 0.44

More compounds are regulated under the delisting procedures than
have applicable LDR treatment standards.

The end result of using the delisting procedures is that, while
the action is still protective, it may be possible that the MACs
can be attained by air stripping alone, while compliance with the
IDR treatment standards was expected to require treatment by
carbon adsorption in addition to air stripping. However, it is
possible that further treatment by carbon adsorption and metal
precipitation, or alternative treatment processes will be
required to meet the MACs. Waivers of some siting requirements
for deep well injection of hazardous wastes (40 CFR 146.62) will
not be required once the ground water is delisted.

After the ground water has been delisted and has met the MACs, it
will be injected into the lower Mount Simon Formation without
further treatment by means of a deep well constructed according
to Class I non-hazardous underground injection well requirements
if either of the conditions (1 or 2) below is met:

1. Neither the Lower Eau Claire nor the Mount Simon Formations
below the well site is a USDW as defined in 40 CFR 144.3.
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2. The injection of the ground water will not cause (for each
constituent for which a Safe Drinking Water Act Maximum
Contaminant Levels (MCL) exists): a) the exceedance of Safe
Drinking Water MCLs at the point of entry of the injected ground
water into any portion of the Lower Eau Claire Formation or Mount
Simon Formation that is a USDW pursuant to 40 CFR 144.3; or b)
the exceedance of natural background levels present in any
portion of the Lower Eau Clair or Mount Simon Formation that is a
USDW pursuant to 40 CFR 144.3--whichever level is least
stringent.

Preliminary modelling indicates that injection of the ground
water meeting the MACs intoc the Lower Mount Simon Formation will
meet the requirements of 2 above. However, this must be
confirmed using information from sampling and testing conducted
at the injection well location. If the sampling and testing
confirms that the technical premises of the preliminary modelling
are reasonably conservative, the delisted ground water meeting
the MACs will be injected without further treatment. However, if
additional treatment is required to ensure that the requirements
of 2 above will be met, sufficient treatment will be provided to
ensure that the injection of the ground water will meet the
requirements of condition 2 above.

Based on preliminary modelling of the deep well injection, EPA
believes that it is unlikely that deep well injection into the
lower Mount Simon Formation would cause the exceedance of natural
background levels of TDS in the lowermost USDW. However, in the
unlikely event that it is determined based on modelling that deep
well injection into the lower Mount Simon Formation would cause
such an exceedance, this ROD amendment may be reconsidered. This
ROD may also have to be reconsidered in the unlikely event that
the Lower Mount Simon Formation is a USDW.

Alternative 10 also includes the following:

1. Like Alternative 8, Alternative 10 includes the option of
treatment of the extracted ground water for hazardous
substances followed by reinjection of the treated ground
water into the Calumet aquifer, if the reinjection is
conducted in a manner that will not cause spreading of the
salt plume.

2. Midco I, Midco II, and the Ninth Avenue Dump may be treated

as one site for purposes of permitting and compliance with

EPA's Off-site Policy.

Where two or more noncontiguous facilities are reasonably
related on the bases of geography or on the basis of the
threat or potential threat to the public health or the
environment, the two facilities may be treated as one for
purposes of permitting and compliance with EPA's Off-site
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Policy (see Section 104(d) (4) of the Comprehensive
Environmental Response Compensation and Liability Act
{CERCLA)). Midco I and Ninth Avenue Dump are located within
200 yards of each other and are 2.5 miles from Midco II.

All three facilities are located in the same industrial area
on former wetlands that have been partially filled. Midco I
and Midco II were part of the same disposal and treatment
operation. All three facilities had organic solvents, heavy
metals and other hazardous substances disposed on the
facility. In addition, Midco I and Midco II have the same
requirements for treatment and deep underground injection of
the ground water. Therefore, based on the similar geography
and threat, the three facilities may be treated as one
facility for purposes of permitting and compliance with
EPA's Off-site Policy if ground water treatment or deep well
injection is combined with Midco II or Ninth Avenue Dump at
the Midco I or Midco II sites, or if a pipeline is
constructed to transport the extracted ground water (before
or after treatment) from Midco I to Midco II or vice versa.
Since combined treatment, deep well injection, and transport
in a pipeline between facilities would be considered on-site
actions, permits and compliance with EPA's Off-site Policy
for these actions will not be required since the substantive
and administrative requirements of the permits will be
incorporated into the review process for this CERCLA action
(see Section 121(e) of CERCLA and 40 CFR 300.400(e)).

It will be advantageous to place the deep injection well(s)
outside of the main areas of contamination from the Midco I
and Midco II site because this may lessen the potential for
contamination of aquifers below the Calumet Aquifer during
the installation of the well, and it will be advantageous to
place the deep injection well and ground water treatment
facility outside of the main areas of contamination from the
Midco I and Midco II sites because that may lessen the
potential for conflict with the construction and operations
for soil treatment and the site cover. Therefore
construction and operation of the deep injection well, and
ground water treatment facility on areas in very close
proximity but outside of the areas of contamination will be
on-site (consistent with the NCP 40 CFR 300.400(e)(1). This
will include property at the Indiana Department of
Transportation facility located at 7306 West 15th Avenue in
Gary, Indiana.

The injection well must be constructed, installed, tested,
monitored, operated, closed and abandoned in accordance with
the substantive requirements and conditions of Subparts A,
B, D, and E of 40 CFR 144, and Subparts A, B, and F of and
40 CFR 146.
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Responses to operational problems and implementation of
corrective actions must be in accordance with the
substantive requirements of 40 CFR 146.64, 146.67, 144.12,
144.51(d) and 144.55. This includes the requirements for
construction, monitoring, reporting, well plugging, and
injection well closure as necessary to prevent movement of
any contaminant into a USDW, due to operation of the
injection well. It also includes implementation of remedial
actions to restore any USDW that becomes contaminated as a
result of the operation of the underground injection well
pursuant to Section 3004 (u) and 3008(h) of the 1984
Hazardous and Solid Waste Amendments, and Section 1431 of
the Safe Drinking Water Act.

Air emissions from an air stripper (or similar device) shall
meet the requirements defined in Section V.D.

Until the extracted ground water meets the MACs, the
extracted ground water shall be managed as a hazardous waste
in accordance with the substantive requirements of RCRA.

Ground Water Cleanup Action Levels (CALs) and Contingency

Measures in Case of Technical Impracticability:

The ground water CALs in Alternative 10 are unchanged from
Alternative 8. The ground water CALS are summarized below and
calculated in accordance with procedures defined in Appendix II:

Ground water throughout the Calumet aguifer affected by
Midco II that exceed any of the following risk-based levels
will be recovered and treated (except as provided for in the
procedures defined in Appendix II). The ground water pump,
treatment and injection system shall be operated until the
hazardous substances throughout the Calumet aquifer affected
by Midco II have been reduced below each of these risk-based
levels (except as provided for in the procedures defined in
Appendix II). Applying the CALs throughout the contaminated
plume is consistent with F.R., Vol. 53, No. 245, P. 51426.

Cumulative Lifetime Carcincgenic Risk 1 X 10°°
Cumulative Non-carcinogenic Index 1.0
Primary Maximum Contaminant Levels (40 CFR 141)

Chronic Ambient Water Quality Criteria for aquatic life
(AWQC) multiplied by a factor of 3.6

The ground water CALs have been selected to be protective for use

of the aquifer for residential purposes including drinking water
consumption, and to protect aquatic life from recharge of ground
water affected by the Midco 11 site.
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Based on information in the Administrative Record, EPA believes
that a ground water extraction system can attain the ground water
CALs. However, the technical practicability of achieving the
ground water CALs from an engineering perspective throughout the
Calumet aguifer cannot be fully determined until the extraction
system has been implemented and the plume response monitored over
time. Before concluding whether it is technically impracticable
to attain the ground water CALs, modifications to the design and
operation of ground water extraction system will be considered,
including:

a)} discontinuing operation of extraction wells in areas
where ground water CALs are attained;

b) alternative pumping at wells to eliminate stagnation
points and to increase contaminant reductions:

c) varied or intermittent operation of the system (pulse
pumping) to allow aguifer equilibration and encourage
adsorbed contaminants to partition into ground water;

d) physical repositioning of extraction wells to capture
alternative flow line/transport pathways to increase
contaminant reductions;

If a ground water extraction system cannot meet the ground water
CALs after ten years of operation and it is determined based on a
demonstration that it is technically impracticable from an
engineering perspective to attain the ground water CALs even
considering the potential changes to the design and operation of
the system listed above, the ground water CALs may be changed to
the lowest acheivable levels attainable using ground water
extraction technology. In addition, the selected remedy may
include the contingency measures described below.

a) additional institutional controls to prevent human access
to contaminated ground water (institutional controls may
include deed restrictions sought voluntarily from owners or
compelled to the extent authorized under any applicable
local and State laws):;

b) low-level pumping as a long-term gradient control or
containment measure to prevent recharge of the surrounding
wetlands from exceeding the Ambient Water Quality Criteria
for aquatic life, and to prevent human access to the ground
water exceeding the CALs that are based on drinking water
usage.

Any ARARs based on the primary MCLs that exceed the lowest
achievable levels attainable by the ground water extraction
technology, will be waived by EPA, if EPA in the future makes a
finding of technical impracticability.
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C. Soil Treatment:

Alternative 10, like Alternative 8, includes provisions for
treatment of the subsurface soils by SVE and in-situ S/S. Highly
contaminated subsurface scils located above the water table will
be treated by solidification/stabilization (S/S) and soil vapor
extraction (SVE). Contaminated soils below the water table will
be slowly remediated by the ground water extraction system
through ground water flushing. Following is a description of the
soil treatment requirements in order of the phases for the soil
treatment.

1. Ground water pump and treatment:

The pump and treatment system will operate for a period of up to
36 months before direct soil treatment by in-situ S/8 or SVE is
initiated. The purpose of this is to attempt to reduce volatile
organic compounds (VOCs) prior to the direct soil treatment
operations.

2. In-situ S/S and SVE:

Following the initial period of pumping and treatment and
successful completion of a treatability study and pilot study on
S/5 and SVE, portions of the subsurface soils shall be treated by
SVE and in-situ S§/S. At least the soils in the areas and to the
depths labeled minimum area for treatment on the map in Figure 2
(which are believed to include the more highly contaminated
soils) will be treated first by SVE and then by in-situ S/S. 1In
addition, soils outside the mapped areas will be sampled to
determined whether further SVE and 5/S5 will be conducted.

Sampling will be conducted as defined in Appendix III to
determine the full extent of soil treatment outside of the mapped
areas. Using these sampling results, the cumulative risks at
each sample location will be calculated for the ingestion, dermal
contact, and inhalation modes of exposure using the procedures
outlined in the Appendix IV. Based on these results, treatment
by SVE and S/S will be conducted outside of the minimum areas to
be treated delineated in Figure 2 if the following soil treatment
action levels are exceeded:

Soil Treatment Acticon Levels:

cumulative lifetime carcinogenic risk =5 X 107
cumulative chronic non-carcinogenic risk index=5.0
lead concentration (mg/kg) =1000

These action levels were selected taking into account treatment
of the minimum area for treatment identified in Figure 2, site
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characteristics and hazardous substances, and current EPA
regulations, policies and guidance.

If these action levels are exceeded for a sample, the soil within
the 20 foot square or 60 foot square (if the square is not
subsampled) represented by this sample will be treated to a depth
of 8 feet, unless sampling indicates that the soil does not
exceed the action levels at depths between 4 and 6 feet, in which
case the soil will be treated to a depth of 4 feet.

The treatment will be first by SVE and then by S/S unless the
exceedance of the Soil Treatment Action Level can be corrected by
removing VOCs, in which case only SVE need be used.

In Area C identified on Figure 2, in lieu of conducting SVE and
in-situ S/S5, the soil may be excavated and consolidated within
the boundaries of the minimum area for treatment indicated on
Figure 2, and the excavated soil treated by in-situ S/S along
with the soils in such areas if the following conditions are met:
1) it is demonstrated that VOC emissions from the excavation and
consolidation will not exceed the criteria for air emission in
Section V.D; 2) the exceedance of the Soil Treatment Action
Levels cannot be corrected by SVE; and 3) the total quantity
excavated is limited.

If the sample from the scil pile (as shown on Figure 2 exceeds
the Soil Treatment Action Levels, this pile will be spread onto
other areas that require S/S and treated by in-situ S/S along
with the soil below it.

If the treatability study and a pilot study show that the
equipment used for the in-situ S/S has potential to achieve a 90%
reduction in the soil concentrations of the following VOCs:
benzene, methylene chloride, trichloroethylene, tetrachloro-
ethylene, 1,1,1l-trichloroethane, 1,l-dichloroethylene, trans-1,2-
dichlorcethylene, and vinyl chloride, and that the air emission
requirements in Section V.D can be satisfied using the S/S
equipment, SVE could be conducted using the same equipment and
air pollution contrels as used for the S/S.' In this case, the
fresh air (or possibly heated air or steam) would be injected
into the soil while the blades of the auger mix the soil and
while the contaminated air is drawn off with the induced draft
fan into an air pollution control device. Following the SVE
operation, the same soil that was treated by SVE could be treated
by S/S. The SVE must continue until there is a 97% reduction in
total VOCs (but not less than three times the ambient level) in
the off-gas prior to any air pollution control device during

' In conjunction with the treatability study on S/S discussed
in this section, EPA is conducting treatability tests simulating
use of in-situ equipment for conducting the SVE.
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vigorous agitation of the soils. Air emissions must be
controlled in accordance with the requirements defined in Section
V.D.

Alternatively, SVE would be conducted as a separate operation
from S/S using vacuum and air injection pumps connected by pipes
to a series of air injection and extraction wells. In addition, a
low permeability cover may be required over the area being
treated. The air pressure gradient would draw VOC-contaminated
air from the soil pores. The removed VOCs would be required to
be processed in a liquid-vapor separator and the air emissions
would have to meet the requirements in Section V.D. The SVE must
continue until treatment by in-situ S/S can be conducted in
compliance with the air emission requirements in Section V.D, and
there is a 97% reduction in total VOCs in the soils being treated
(but not to a concentration less than ten times the detection
limit of each constituent).

It is anticipated that the in-situ S/S5 system would utilize a
crane-mounted mixing system. The mixing head would be enclosed
in a bottom-opened cylinder to allow closed system mixing of the
treatment chemicals with the soil. The bottom-opened cylinder
would be lowered onto the soil and the mixing blades started,
moving through the depth in an up and down motion, while
chemicals are introduced. An induced draft fan would draw the
contaminated air from the container into an air pollution control
device and exhaust the treated air to the atmosphere. Because
there is potential for causing substantial VOC emissions, the
contaminated air must be treated by carbon adsorption or by
another treatment process that is equally effective, and meet the
criteria in Section V.D. At the completion of mixing at one
location, the blades would be withdrawn and the cylinder removed.
The cylinder would then be operated adjacent to and overlapping
the previous cylinder. This would be repeated until the entire
area is treated.

The formulations and ratios of reagents used for the S/S process
will be established to provide permanent treatment, substantially
reduce release of contaminants due to leaching, substantially
reduce permeability, and to assure long term durability of the
solidified material.

EPA is currently undertaking a treatability study on
approximately ten binders being considered for use in S/S at
Midco II. Those binders selected for use at the Facility must
meet the below listed Minimum Performance Standards. In
addition, based on the results of the treatability study, EPA may
establish Final Performance Standards that are more stringent
than or supplementary to the Minimum Performance Standards.



21

MINTMUM PERFORMANCE STANDARDS

STABILIZATION OF METALS

Using the Synthetic Precipitation Leaching Procedure (SPLP)
test (method 1312 of SW-846 using extraction fluid #1) the
following percentage reduction in the leachate
concentrations shall be attained using the formula:

SPLP X DF / SPLP X 100

treated raw Waste

SPLP , ...eq = Concentration of constituent (i) in the
leachate from sample treated by 5/S

DF =dilution factor = (weight of waste being treated +
weight of S/S blend added to that waste) / (weight of
waste being treated)

SPLP _,. .sste = CONcentration of constituent (i) in the
leachate from untreated waste sample

Alternatively, the SPLP | ...1eq Can be reduced to the
following Concentration Limits. If a parameter in the
untreated sample is below its Concentration Limit listed
below, no further reduction in leachate concentration is
required, although the treated sample should not increase in
leachate concentration to above the Concentration Limit.

CONSTITUENT PERCENTAGE CONCENTRATION

REDUCTION LIMIT (ug/l1)
arsenic 90 502
barium 90 20002
cadmium 95 52
chromium 95 1002
copper 95 433
lead 99 152
nickel 95 100°

2 These values are from the final or proposed Primary Maximum
Contaminant Standards, 40 CFR Part 143.

3  This value equals the 4-day average fresh water ambient
water quality criteria for copper for protection of aquatic life
times 3.6 at a hardness equal to 100 mg/l. The 4-day average fresh
water ambient water guality criteria is from Ambient Criteria for
Water 1986, EPA 440/5-86-001. The factor 3.6 is the estimated
factor for dilution of the ground water by the surface water at
Midco II.
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vanadium 90 2334
zinc 90 1150°

STABILIZATTION OF ORGANICS

Using total waste analyses (using methylene chloride
extraction for semivolatile organics, and methanol
extraction for volatile organics), a 50% reduction in
concentrations shall be attained based on total waste

analyses of the sample of untreated waste (TWA _ ....) and
the sample treated by S/S (TWA ... ) calculated in
accordance with the formula: TW X DF / TWA _,, uaste %

treated .
100 for the following compounds: éﬁihracene; bis(2-

ethylhexyl) phthalate; ethyl benzene; fluoranthene;
naphthalene; phenanthrene; phenol; toluene; xylene.

PHYSICAL TESTS

i. Using method EPA 9100 from SW-846 (constant head, tri-
axial with back pressure and air free water), the hydraulic
conductivity of the material treated by $/S shall be less
than or equal to 1 X 1077.

ii. Using method ASTM D1633-84, the unconfined compressive
strength of the material treated by S/S shall be greater
than 50 psi.

iii. Using ASTM D4843, the wet-dry durability test on the
material treated by S/S shall result in less than a 10%
weight loss.

iv. Using ASTM D4842, the freeze-thaw durability test on
the material treated by S§/S shall result in less than a 10%
weight loss,

D. Requirements for Air Emissions:

1. Air emissions from the S/S system and from any SVE using the
S/S system shall be controlled using carbon adsorption or

¢ This value was calculated for a non-carcinogenic risk index
equal to unity due to vanadium alone using the reference dose and
procedures outlined in Appendix II.

> fThis value is equal to the 24-hour average fresh water
ambient water quality criteria for zinc for protection of aquatic
life times 3.6. The ambient water quality criteria value is from
Quality Criteria for Water 1986, EPA 440/5-86-001. The factor 3.6
is the estimated dilution of ground water by the surface water at
Midco II.
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another treatment process that is equally effective.

Air emissions from the (i) ground water treatment, (ii) the
soil S8/8, (iii) SVE using the S/S system, or (iv) SVE
separate from the S/S system shall be controlled to the
extent necessary to assure that each operation does not have
the potential to result in exposures to a hypothetical
resident located at the Facility boundary that would cause
an estimated cumulative, incremental, lifetime carcinogenic
risk exceeding 1.0 X 107, or from causing a non-
carcinogenic risk index greater than 1.0. The risk levels
will be calculated in accordance with the procedures
outlined in Attachment V. Ambient air monitoring and air
emission monitoring shall be conducted to determine whether
this criteria is being met. The air emission monitoring
data shall be input into an air model to estimate the
potential exposure rates in order to determine whether
controls such as carbon adsorption or other controls will be
required for the emission sources. For the soil S/S system
and SVE using the S/S system such controls (if any) shall be
in addition to the controls required by paragraph D.1.

Since there are multiple operations that cause air emissions
as well as fugitive sources that can not be controlled, each
operation that can be controlled must be controlled to the 1
X 107 risk level to assure that the total risk will be less
than 1 X 10%. In addition, since some nearby residents and
workers may have already been exposed to the chemicals at
Midco I during its operation, it is imperative that this
emission criteria be met.

In addition to the requirements of paragraphs 1 and 2 above,
if cumulative emissions of VOCs as defined under the Clean
Air Act from all operations at the Facility other than
excavation exceed 3 pounds per hour, carbon adsorption or
another technology that is equally effective shall be used
to control air emissions from the ground water treatment
system and all SVE.

Air emissions must be monitored and controlled to the extent
necessary to comply with applicable OSHA regulations, and
applicable State of Indiana air regulations, including Title
326 Indiana Administrative Code 6-4 for fugitive dust.

The effective stack height for air emissions from the ground
water treatment, S/S, and SVE must be at least 30 feet above
ground level.

For any carbon adsorption unit that is being or has been
used for control of air emissions for the ground water
treatment system, the S/S system or the SVE conducted with
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the S/5 system, access to the unit shall be restricted
within 3 feet of the unit. For any carbon unit that is
being or has been used for control of air emissions for SVE
conducted as a separate operation from the S/5, access to
the unit shall be restricted within 10 feet of the unit.

E. Handling and Treatment of Surface Sediments and Soils Beneath
the Sediments:

The surface sediments in areas outlined in Figure 2 will be
excavated to a depth that will leave the soils below the
excavation less than the following soil CALs:

cumulative lifetime carcinogenic risk X 107

1.0
cumulative chronic non-carcinogenic index= 1.0

These sediments and soils will be consolidated on-site and
treated by S/S along with the subsurface soils.

F. Site Cover, Access Restrictions, Long Term Monitoring, and
Further Remedial Actions:

For Alternative 10, a cover shall be installed over the Minimum
Cover Boundary outlined in Figure 2 following the soil treatment
outlined in Section II.C. above. This cover will be extended
over Area C shown in Figure 2 if the results of sampling in that
area indicate that the area-wide risk using the arithmetic
average of the soil sampling results (see Appendix III) exceeds
the soil CALs in Section V.E using the risk calculation
procedures in Appendix IV. This cover shall meet or exceed the
requirements for RCRA Subtitle C closure. This cover shall be
designed to provide long term minimization of infiltration,
minimize maintenance, promote drainage, and minimize erosion.
These requirements will be deemed satisfied by a cover which
consists of multiple layers including:

- a top layer consisting of a vegetated component, and a 24
inch soil layer comprised of topsoil and/or fill soil with a
surface slope of at least 3 percent and not more than 5
percent;

- a geofilter in between the upper layer of soil and the
middle layer of drainage material;

- a drainage layer of either 12 inches of soil with a minimum
hydraulic conductivity of 1.0 X 1072 cm/sec or a
geosynthetic material with equivalent performance
characteristics, and with a final bottom slope of at least 3
percent;
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- a low permeability layer with 24 inches of compacted soil
with a maximum in place saturated hydraulic conductivity of
1.0 X 107 em/sec.; and

- Details of the site cover design shall also be consistent
with the EPA Guidance entitled TECHNICAL GUIDANCE DOCUMENT
EPA/530-SW-89-047 (July 1989) FINAL COVERS ON _HAZARDOUS
WASTE IANDFIIIS AND SURFACE TMPOUNDMENTS.

Access restrictions will be imposed including installation of a
six foot chain link fence, warning signs and possible deed
restrictions. Deed restrictions limiting development and the
placement of new wells will be sought voluntarily from owners or
compelled to the extent authorized under any applicable local and
State laws.

As in Alternative 8, the final site cover and access restrictions
must be consistent with hazardous waste landfill closure
requirements of the RCRA (40 CFR 264.111, 264.116, 264.117, and
264.310).

Following attainment of ground water CALs, ground water
monitering will continue for at least 15 years. The ground water
monitoring must be consistent with the substantive requirements
for ground water monitoring in 40 CFR 264.98, and where necessary
264.98(g) and 264.99.

If a ground water CAL is exceeded during this period due to a
release from the Midco II site, the site cover shall be upgraded
or repaired as needed; operation of the ground water pump
treatment and underground injection system will be reinitiated;
and steps will be taken to meet the ground water CALs. These
actions must be consistent with the substantive requirements of
40 CFR 264.100 (except that the relevant ground water protection
standards shall be the ground water CALs as defined in this ROD
rather than concentration limits specified pursuant to 40 CFR
264.92).

G. Other ARARs and Applicable Regulations included in
Alternative 8:

1. The requirements of Executive Order 11990, Protection of
Wetlands, 40 CFR 6, Appendix A; and Clean Water Act Section 404,
40 CFR 230 and 231 shall be met. Contaminated wetlands will be
replaced off-site at an appropriate ratio. This may be
undertaken as part of an agreement between PRPs and the natural
resources trustees.

2. The area of remediation must comply with the Migratory Bird
Treaty Act.
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3. Any residuals (such as spent activated carbon) from the
ground water or soil treatment processes shall be considered a
RCRA hazardous waste.® Therefore, these residuals must be

stored on site, and disposed of or treated on-site or off-site in
accordance with RCRA regulations, including the LDRs in 40 CFR
268, and 40 CFR 264 Subpart X for residues that are sent off site
to be regenerated. It is possible that metals sludge from the
ground water treatment process could be treated by S/S8 on-site,
if Land Disposal Restriction requirements are met.

Any debris (such as tree trunks or crushed drums that can not be
properly incorporated into the scolidified mass) encountered
during the S/S process or during excavations must be properly
handled and stored on-site, and properly disposed of off-site or
contained under the final cover if degradation of the material
will not cause site cover maintenance problems. Any
containerized or drummed liquid wastes encountered during the
remedial actions shall be properly stored and properly disposed
of off-site.

Any off-site transportation, treatment, or disposal must be in

compliance with DOT and RCRA reguirements, and EPA's Off-Site
Policy.

VI. SUMMARY OF THE COMPARATIVE ANALYSIS CF ALTERNATIVES

This Section updates the evaluation in Section IX of the 1989
ROD. The 1989 ROD justified the elimination of alternatives
other than Alternatives 7 and 8. It is now known that
Alternative 7 should not be further considered. Therefore, this
evaluation will only compare Alternative 8 to the new Alternative
10.

The following table compares some of the critical elements of
Alternative 10 with Alternative 8.

¢ The contaminated ground water and soil contains the
following RCRA listed hazardous wastes: F00l1; F002, F003, F005,
ro07, F008, F0O09.
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AREA OF COMPARISON ALTERNATIVE 8 ALTERNATIVE 10
MEANS TO ADDRESS GROUND GROUND WATER NO CHANGE
WATER CONTAMINATION EXTRACTION SYSTEM
GROUND WATER CALS CRT =1 X 10° NO CHANGE
NCRI® = 1.0
PMcLs®

Awoc!? X 3.6

MEANS OF GROUND WATER DEEP WELL INJECTION, NO CHANGE
DISPOSAL OR INJECTION INTO THE

CALUMET AQUIFER IN A

MANNER THAT WILL NOT

SPREAD THE SALT PLUME

GROUND WATER TREATMENT RCRA LAND DISPOSAL RCRA DELISTING (6.3

REQUIREMENTS FOR RESTRICTIONS (BEST TIMES HEALTH BASED
COMPLIANCE WITH RCRA DEMONSTRATED LEVELS'', MAcCs)
PRIOR TO DEEP WELL AVAILABLE TECHNOLOGY)

INJECTION (LDRs)

7 cumulative Lifetime Carcinogenic Risk calculated for each
ground water sampling location using the assumptions and procedures
in Appendix II.

& cumulative non-carcinogenic risk index calculated for each
ground water sampling location using the assumptions and procedures
in Appendix IT,

° Primary Maximum Contaminant Levels (40 CFR 141).

' Chronic Ambient Water Quality Criteria for aquatic life.
The AWQC values used in this ROD Amendment are listed in Appendix
II.

" Health-Based Levels (HBLs) are concentrations of hazardous
constituents that are used in the RCRA program for making decisions
regarding whether a waste that is regulated as a hazardous waste
under RCRA because it is listed under 40 CFR Part 261, Subpart D
can be delisted so that it is no longer regulated as hazardous
waste under RCRA because it is listed. In a delisting petition, it
must be demonstrated that the HBLs will be met in a hypothetical
receptor well. The HBLs are set at concentrations of constituents
that provide protection for drinking water usage (Maximum
Contaminant Levels from 40 CFR Part 141 are the HBLs when
available, otherwise the HBL is set at the 10® risk level or the
level that will not cause a non-carcinogenic risk assuming that 2
liters per day is ingested over a 60 year lifetime). See Section
V.A.



MEANS TO ADDRESS

PRINCIPAL THREATS FROM

SOILS

MEANS TO ADDRESS RISKS

FROM SOILS THAT ARE
ABOVE THE WATER TABLE

AND THAT PRESENT A LOW

LONG TERM THREAT VIA
GROUND WATER AND
DIRECT CONTACT

SOIL TREATMENT ACTION
LEVELS

ESTIMATE OF QUANTITY
OF SOIL TO BE TREATED
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TREAT BY S/S (AND
SVE IF NECESSARY TO
PROTECT GROUND
WATER) .
WILL PROVIDE
PERMANENT TREATMENT

NO CHANGE EXCEPT
SVE WILL BE
REQUIRED WHERE

5/5 AND SVE 5/S IS CONDUCTED.

OF HIGHEST CONTAMINATED

AREAS LOCATED ABOVE
AND BELOW THE WATER
TABLE.

5/8 MATERIAL

WILL BE PROTECTED WITH

A SITE COVER, AND
MONITORED AND

MAINTAINED OVER LONG

TERM.

TREAT BY S/S (AND
POSSIBLY SVE). LONG
TERM MAINTENANCE &
MONITORING OF THE
S/S WOULD BE
REQUIRED. THIS
WOULD PROVIDE SOME
PERMANENT TREATMENT
REDUCE LEACHING TO
GROUND WATER, AND
REDUCE DIRECT
CONTACT THREAT BY
S/S AND COVER OVER
THE S/S.

CR
NCRI

35,000 CUBIC YD.™%

CONSTRUCT A RCRA
COVER. LONG TERM
MAINTENANCE AND
MONITORING OF THE
COVER WOULD BE
REQUIRED. AS LONG
AS COVER 1S

, MAINTAINED WILL
SUBSTANTIALLY
REDUCE LEACHING
AND THE DIRECT
CONTACT THREAT
BY COVERING WITH
A FIVE FOOT THICK
COVER.

AT A MINIMUM TREAT
MINIMUM AREA FOR
TREATMENT IN FIGURE
2. OUTSIDE THIS

AREA:
CR =5 X 10*
NCRI = 5.0

18,300 CUBIC YD."

2 This estimate is probably biased high because it is
partially based on unreliable arsenic data (see Section III).

B This is a very rough estimate that assumes 50% more than
the minimum amount will be treated as a result of further sampling.



PERFORMANCE STANDARDS
FOR S/S

CRITERIA FOR SVE

MEANS TO ADDRESS RISKS
FROM SOILS BELOW THE

WATER TABLE THAT WILL
NOT BE TREATED BY S/S

MEANS TO ADDRESS
CONTAMINATION OF
SURFACE SEDIMENTS

SOIL/SEDIMENT CALS

AIR EMISSIONS CRITERIA

SITE COVER
SPECIFICATIONS

ACCESS RESTRICTIONS,
DEED RESTRICTICNS,
LONG TERM MONITORING
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FOR IN-SITU §/8
ASSURE ATTATINMENT
OF GROUND WATER
CALS.

CONDUCTED PRIOR TO
S/S TO THE EXTENT
NECESSARY TO MEET
GROUND WATER CALS
BASED ON MODELLING

SOILS WILL
GRADUALLY BE
REMEDIATED BY THE
GROUND WATER

EXTRACTION OPERATION.

EXCAVATION AND ON-
SITE S/S

CR

X 107
NCRI 0

1
1.

It

CR = 107 TO
NEAREST RESIDENTS

AND WORKERS FOR EACH

EMISSION SOURCE, ToO

ASSURE ATTAINMENT OF

CR = 10°® OVERALL.

FOR IN-SITU S/S
DEPENDED CON RESULTS
OF 8/8

REQUIRED

SPECIFIC
PERFORMANCE
STANDARDS FOR

BOTH INORGANICS
AND ORGANICS BASED
ON TESTS ON S5/S

WILL DEFINITELY BE
CONDUCTED IN ALL
AREAS BEING S/S'ed
TO REDUCE VOCs IN
SOILS BY 97% IF
CONDUCTED AS A
SEPARATE OPERATION,
AND BY 90% OF
CERTAIN VOCs IF
CONDUCTED WITH IN
SITU S/S EQUIPMENT.

NO CHANGE

NO CHANGE

NO CHANGE

SAME AS ALT. 8
CRITERIA, PLUS NO
GREATER THAN 3
LBS PER HOUR, AND
EMISSION CONTROLS
REQUIRED ON S/S
SYSTEM.

CONSISTENT WITH
RCRA SUBTITLE C

NO CHANGE



30

AN ESTIMATE OF THE $19 MILLION' $13 MILLION®
PRESENT WORTH

In Alternative 10 the extracted ground water must meet the MACs
prior to deep well injection rather than meet the LDRs, which
were expected to be used in Alternative 8. Treatment to the MACs
is as protective or more protective than treatment to the LDRs
because generally the MACs are more stringent for the more toxic
compounds. However, treatment to the LDRs would be more
difficult. Modelling will be conducted to confirm that injection
of extracted ground water meeting the MACs (into the lower Mount
Simon Formation) will be protective of drinking water aquifers.
In Alternative 10, treatment beyond the MACs will be conducted if
necessary to be protective of drinking water aquifers. See
Section V.A.

In Alternative 10, SVE will definitely be conducted as described
in Section V.C.2 prior to the treatment by S/S. In Alterative 8,
SVE would be been required only if necessary to assure that
leaching from the S/S material would not cause an exceedance of
the ground water CALs.

In Alternative 10, areas of the site having soils located above
the water table with calculated risks below CR = 5 X 10™* and

NCRI = 5.0, will be covered consistent with RCRA Subtitle C
requirements without being treated by S/S or SVE. However, the
site cover will not be installed until the ground water
extraction system has operated for a few years. Such operation
may further reduce VOCs prior to installation of the site cover.
EPA considers that following treatment of the highly contaminated
areas, the site cover will provide overall protection to CR = 1 X
10® and NCRI =1.0 levels. The cover will be multi-layered and
five feet thick. The cover will substantially reduce the
infiltration into the scil and, therefore, reduce the
contamination of the ground water. It will provide an effective
barrier to direct contact while it is maintained. During its
operation any contaminants leached from the soils would be
recovered by the ground water extraction system. In the unlikely
event that long term leaching causes the ground water to exceed
the ground water CALs, the ground water extraction system would
continue to operate or be reactivated so that protection from any

% This is a very rough cost estimate from the Feasibility
Study and is likely biased high because it was partially based on
unreliable arsenic data for the extent of soil treatment (see
Section III).

> This is a very rough estimate based on the assumption that
50% more than the minimum amount of soil is treated, that SVE
increases the cost of S/S by 50%, and certain ground water
treatment assumptions.
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ground water threat is assured.

In Alternative 8, compared to Alternative 10, VOCs in the lower
contaminated areas may have been further reduced by operation of
the SVE system, and the mobility of metals and other organics
reduced by the S/S. However, as mentioned before for Alternative
10, any additional leachate from the soils would be recovered in
the ground water extraction system so that protection from any
ground water threat is assured. Alternative 8 may provide some
additional protection compared to Alternative 10 from the direct
contact threat in case the site cover is severely disturbed in
the future because the low contaminated scils would be treated by
5/S. However, it appears to be very unlikely that a five foot
site cover would be so completely removed, and even if it was
Alternative 10 provides for treatment of the most highly
contaminated soils so that only the lesser contaminated soils
would remain.

Since the time of the 1989 ROD, specialists in §/S treatment have
developed specific tests for testing the permanence of S/S
treatment for inorganics and organics. Therefore, these tests
have been incorporated into Alternative 10 of this ROD Amendment.

Because of the difficulty in reasonably modelling the impact of
VOCs on the ground water, it was decided to simply require SVE to
provide substantial removal of the VOCs prior to treatment by
S/8. The criteria is less stringent for conducting SVE with the
in-situ S/5 equipment compared to using a separate operation
because it is much more difficult to monitor the removal of VOCs
from the soils using the in-situ S/S equipment because the soil
is treated by S/S immediately after the SVE operation.

The three pounds per hour limit on air emissions for Alternative
10 was added to be consistent with EPA's policies on control of
photochemical oxidants. Because the emissions from the in-situ
S/5 operation could be substantial and unpredictable, it was
decided that air emissions from the in-situ $/s system must be
controlled.

A. Threshold Criteria: protection of human health and the
environment; and attainment of applicable, and relevant and
appropriate requirements (ARARs):

Both Alternatives 8 and 10 would be protective of human health
and the environment, by extraction and treatment of the ground
water, by treating the highly contaminated soils and sediments,
and by cover installation. Both alternatives are expected to
protect agquatic life in surrounding surface waters from hazardous
substances from the Midco I site including attainment of Ambient
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Water Quality Criteria for aquatic life'® and restore the
calumet aquifer to drinking water quality' including attaining
the Primary Maximum Contaminant Levels.

Both include deep well injection of the treated ground water (or
reinjection into the Calumet agquifer in a manner that will not
spread the salt plume). Both would comply with the RCRA LDRs
prior to injection of the ground water: Alternative 8 by
treating to LDR treatment standards; and Alternative 10 by
delisting. Both include soil treatment by S/S and SVE. Both
include excavation and S/S of contaminated sediments. Finally
both include installation of a cover and site access
restrictions.

While Alternative 8 includes treatment of a greater volume of
soils than Alternative 10, the level of protection provided by
Alternative 10 is not considered to be significantly different
from the level of protection provided by Alternative 8 because
low level contaminated scils will be contained by an effective
cover that is consistent with RCRA Subtitle C closure
requirements, and access to the site will be restricted.
Furthermore, the additional soil treatment in Alternative 8 would
not allow unrestricted future usage of the site because the S§/S
material and site cover would require long term monitoring and
maintenance.

Under Alternative 10, if it is determined that it is technically
impracticable from an engineering perspective to attain the
ground water CALs by a ground water extraction systenm,
contingency measures may be implemented (see Section V.B). These
contingency measures will maintain protection of human health and
the environment by institutional controls, by attaining the
lowest achievable levels in the ground water, and by containment
measures, as appropriate. If it is demonstrated that some
primary MCLs, which are used in the ground water CALs, can not be
attained in some portions of the aquifer due to technical
impracticability, these ARARs will be waived provided that
appropriate contingency measures are implemented.

1 Except possibly for the Ambient Water Quality Criteria for
solids (dissolved) and salinity, for which a ground water CAL is
not being applied since adjacent sources of this contaminant exist
and are not being remediated.

7 Except for total dissolved solids, chlorides, sodium and
potassium, for which a ground water CAL is not being applied since
adjacent sources of these contaminants exist and are not being
remediated.
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B. Balancing Criteria: long term effectiveness and permanence;
reduction in toxicity mobility and volume; short-term
effectiveness; implementability; and cost:

The short term effectiveness of Alternative 10 is expected to be
essentially the same as Alternative 8. The pump, treatment and
injection system will be installed first in Alternative 10.
Access to the site will be controlled; so the delay in the soil
treatment will not cause any health impact. For both
Alternatives, VOC air emissions during the remedial actions may
be the short term impact of most concern. These emissions should
be controllable using carbon absorption or another treatment
process that is equally effective.

Both Alternative 8 and 10 employ treatment technologies--ground
water extraction and treatment, S/S, and SVE--that are expected
to perform to substantially reduce the toxicity, mobility, or
volume of hazardous substances at the Midco II site. Both
Alternatives 8 and 10 provide for long-term effectiveness and
permanence through soil treatment by S/S and SVE, by ground water
extraction and treatment, deep well injection of treated ground
water, site cover, long term maintenance, and ground water
monitoring.

While Alternative 10 will result in treatment of a lower volume
of soils than Alternative 8, Alternative 10 provides for a
reduction of the toxicity and mobility of the more highly
contaminated soil at Midco II. Furthermore, the additional soil
treatment in Alternative 8 will not result in a reduction in the
long term monitoring or maintenance requirements nor allow
unrestricted future usage of the site. In the context of
conditions at this particular site, the use of engineering
controls such as site cover coupled with long-term (permanent)
maintenance and monitoring of the site cover and ground water to
address any remaining risks posed by soils with low level
contamination is consistent with EPA's expectations for remedy
selection regarding treatment of principal threats and use of
controls for lower level threats as set forth in 40 CFR

300.430(a) (1) (iii) of the National Contingency Plan promulgated
on March 6, 1990.

Alternatives 8 and 10 are identical in implementability in most
respects, and no major problems in implementation are expected.

Very rough estimates of the costs of Alternative 8 and
Alternative 10 in millions of dollars are compared in the
following Table.
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CAPITAL ANNUAL O&M PRESENT WORTH
Alternative 8 12 0.73 19
Alternative 10 9 0.66 13

Typically cost estimates in the Feasibility Study are expected to
have an accuracy of plus 50% to minus 30%. There is more than
the usual amount of uncertainty in the costs for both
Alternatives 10 and 8. However, Alternative 10 may be
considerably less expensive than Alternative 8 primarily because
most likely less soil will be treated, ground water treatment
requirements may be reduced, and the sequence of implementation
of remedial actions (see Sections V.C.1, V.C.2 and V.F) will be
changed. Because the risk reduction and reduction in toxicity or
mobility of the additional treatment required in Alternative 8 is
small, it is not considered to be cost effective compared to
Alternative 10.

Time for completion of the project depends on how fast the ground
water CALs are attained. All other portions of the project are
expected to be completed in no more than six years.

C. Modifying Criteria: support agency acceptance; community
acceptance:

The Indiana Deparment of Environmental Management, involved in
the process that lead to this ROD Amendment, formally concurred
with U.S. EPA's remedy selection in this ROD Amendment in a
letter dated January 6, 1992.

U.S. EPA prepared a Draft Proposed ROD Amendment and a fact sheet
explaining the ROD Amendment, and held a public comment period on
the proposed Amendments from February 7 through March 14, 1992.
The Proposed Plan was mailed to approximately 300 persons in the
communities near Midco II. The Draft Proposed ROD Amendment was
available for review in the Hammond Department of Environmental
Management and at the Gary Public Library. The Administrative
Record for this action was available for review at the Region V,
U.S. EPA, Chicago office. A public meeting was held on the
proposed ROD Amendment on February 20, 1992.

One comment on the proposed ROD Amendment was received during the
public meeting, and written comments were received from the Grand
Calumet River Task Force and from U.S. Reduction Co. U.S. EPA's
full response to these comments are included in the
Responsiveness Summary, which is Appendix VI of this ROD
Amendment, and is an integral part of this ROD Amendment.

The comment from the Grand Calumet River task force expressed
concern about the public and environmental protectiveness of the
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deep well injection operation and recommended use of a
desalination plant for final disposal of the salt contaminated
ground water, instead of deep well injection. 1In response to
these comments, U.S. EPA describes the importance of the cost
effectiveness of the remedy, and the precautions that will be
taken to assure that the deep well injection process is conducted
safely and in a manner that will be protective of human health
and the environment.

The comment at the public meeting had to do with the completeness
of the remedy apparently related to soil treatment by
solidification/stabilization and disposal of ground water by deep
well injection. 1In response to this comment U.S. EPA explained
the basis for its belief that treatment by solidification/
stabilization would be effective, and that the deep well
injection process would be conducted in a manner that will be
protective of human health and the environment.

The comments from U.S. Reduction had to do with the completeness
of the Administrative Record for the risk assessment, selection
of deep well injection, and selection of solidification/
stabilization. U.S. Reduction also recommended that additional
investigations be conducted. 1In response to these comments, U.S.
EPA described in detail how the Administrative Record supports
the risk assessment, and the selection of the deep well injection
procedure, and solidification/stabilization.

No changes were made to this ROD Amendment following review of
the public comments other than incorporating this section of the
Summary for Record of Decision Amendment and the Responsiveness
Summary, indicating that the State of Indiana has concurred in
the remedy selection, and removing a reference in the Declaration
that the administrative record would be updated at a later date
to address public comments.

VI. STATUTQRY DETERMINATIONS

Based on the description and evaluation of alternatives in the

ROD Amendment, EPA selects Alternative 10 for implementation at
Midco II. This Alternative is described in Section IV of this

ROD Amendment.

Alternative 10, including the provision of contingency measures
in case it is technically impracticable to attain ground water
CALs, will be protective of human health and the environment, and
will be cost effective. ARARs shall be attained except that some
primary MCLs will be waived in portions of the Calumet aguifer,
provided that it is demonstrated that it is technically
impracticable from an engineering perspective to attain these
standards, and that appropriate contingency measures are
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implemented. The remedy satisfies the statutory preference for
remedies that employ treatment that reduces toxicity, mobility or
volume as a principal element and utilizes permanent solutions
and alternative treatment technologies to the maximum extent

practicable.
The State of Indiana concurs in the selected remedial actions.

Because the remedy will result in hazardous substances remaining
on-site above health-based levels that would allow for
unrestricted use, a review will be conducted within five years
after commencement of remedial actions to ensure that the remedy
continues to provide adequate protection of human health and the
environment.
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APPENDICES TO MIDCO II RECORD OF DECISION AMENDMENT
I. HEALTH BASED LEVELS FOR RCRA DELISTING FOR MIDCO II

IT. PROCEDURES FOR CONDUCTING RISK BASED CALCULATIONS AND
DETERMINATION OF GROUND WATER CLEANUP ACTION LEVELS AT MIDCO II

ITI. PROCEDURES FOR DETERMINING THE EXTENT OF TREATMENT FOR
SOILS AND DEBRIS AT MIDCO II

IV. PROCEDURES FOR CONDUCTING RISK BASED CALCULATIONS FOR THE
EXTENT OF SOIL TREATMENT AT MIDCO II

V. PROCEDURE FOR CONDUCTING RISK CALCULATIONS FOR AIR EMISSIONS

VI. RESPONSIVENESS SUMMARY



CALs

delisting

EPA
F&wW

HBLs

IDEM
LDR

MACs

MCls

ng/kg

e

-

38

GLOSSARY
cleanup action levels.

If a waste fits the definition for a listed
hazardous waste under RCRA, it can only be removed
from regulation under RCRA by meeting the
delisting requirements pursuant to 40 CFR 260.22.

United States Environmental Protection Agency.
United States Fish and Wildlife Service.

health based levels used by EPA to make delisting
decisions.

Indiana Department of Environmental Management.
Land Disposal Restrictions under RCRA.

Maximum allowable concentrations. This term is
defined in "A Guide to Delisting of RCRA Wastes
for Superfund Remedial Responses" (9347.3-09FS) to
be the maximum concentration in a waste or in a
leachate from a waste that will still allow the
waste to be delisted.

Maximum Concentration Limits as defined under the
Clean Water Act (40 CFR 141 and 143.

concentration of a constituent in soil expressed
in milligrams of the constituent per kilogram of
soil.

no migration petition: A petition submitted to EPA pursuant to

PCBs

PRC

40 CFR 268.6 and 148 Subpart C that must
demonstrate that deep well injection of a waste
will not cause migration out of the injection zone
within 10,000 years. EPA approval of such a
petition is required prior to deep well injection
of a hazardous waste restricted from land disposal
under the LDRs without treatment to the LDR
treatment standards.

polychlorinated biphenols

Planning Research Corporation, Chicago, Illinois.
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potentially responsible parties. These generally
include the site owners, site operators and
entities that disposed of or arranged for disposal
of wastes containing hazardous substances at the
site.
Resource Conservation and Recovery Act.
Remedial Investigation/Feasibility Study.
Record of Decision.
soil vapor extractiocn treatment.

solidification/stabilization treatment.

underground source of drinking water as defined in
40 CFR 144.3.,

volatile organic compounds.

Vertical Horizontal Spread model for modelling
spread of contamination in the ground water.



APPENDIX I

HEALTH-BASED LEVELS AND SOLUBILITIES
FOR CONSTITUENTS OF CONCERN IN DELISTING PETITIONS

July 1991
Solubility
HBL Efg/é)o
n
_CAS No, Compound (zg/1) Ref, at ZS‘C) Ref,
83 32 9 Acsnaphthene 2 26 3.42 6
67 64 1 Acetone 4 4 1.0x10°® 6
75 05 8 Acetonitrile 2x10°% 4 1.0x10°% 3
98 86 2 Acetophenone 4 4 S.Sx}O’ 15
107 02 8 Acrolein $x1072 37 5x10 2
79 06 1 Acrylamide Tr;atme?t 42 >1x10°¢ 15
echnique
107 131 Acrylonitrile 6x10'P d 5 7.9x10* 6
309 00 2 Aldrin 2x10°8 5 1.8x10°! 3
62 53 3 Aniline (Benzeneamine) 6x107? 5 3.5x10¢ 2
7440 36 0 Antimony 1x1072 27
140 57 8 Arazite 1x10°? 26 -
7440 38 2 Arsenic $§x10°2 13
7440 39 3 Barium 1 13
56 %5 3 Benz(a)anthracene 1x10°% 16 5.7x10°3 6
71 43 2 Benzene ' 5x10°? 14 1.75x10° 6
92 87 5 Benzidine 2x10°7 5 4.0x102 6
50 32 8 Benzo(a)pyrene 2x107* 27 1.2x107? 6
205 99 2 Benzo(b)f{uoranthene 2x10°% 8 1.4x1072 6
100 51 6 Benzyl alecohol 1x10? 26 4x10° (17°C) 15
100 44 7 Benzyl chloride 2x107* 5 3.3x10 3
7440 41 7 Beryllium . . 1x1073 27
111 44 & Bis(2-chloroethyl)ether Ix10°3 5 1.02x10* 6
108 60 1 Bis(Z-chloroisoYrOEyl ether) 1 4 1,7x10° 6
117 Bl 7 Bis(2-ethylhexyl)phthalate Ix10°? 5 4x107? 11
75 27 &4 Bromodich{oromethane 3x10°* 5 4,7x10% (22°C) 22
74 83 9 Bromomethane 5x1072 4 1.0x10? 18
85 68 7 Butyl benzyl phthalate 7 4 2.9 10
B8 &5 7 2-sec-But {-k.é-dini::ophcnol
(Dinoseb) 7x107} 27 5x10? 6
7440 43 9 Cadmium 5x107 42
75150 Carbon disulfide 4 4 2.94x10° 3
56 23 5 Carbon tetrachloride 5x10°3 14 7.57x102 6
57 74 9 Chlordane 2x1073 42 5.6x1071 6
106 47 8 p-Chlorcaniline 1x10°? 4 3.9x10° 24
108 90 7 Chlorobenzene 1x107} 42 4. 66x107 6
510 15 6 Chlorobenzilate 7x107? 4 1x10* 1
126 99 8 2-Chloro-1,3-butadiene
(Chloroprene) 7x10°} 26 Ix10? 1
126 48 1 Chlorodibromomethane 4x10°* 5 4.6x103¢22°c) 22
67 66 3 Chloroform 6x10°3 5 8.2x10° 6
95 57 8 2-Chlorophencl 2x1071 4 2.85x10%(20°C) 15
10705 1 3-Chloropropene (Allyl chloride) 2x107° 36 1x102 15



HEALTH.BASED LEVELS AND SOLUBILITIES
FOR CONSTITUENTS OF CONCERN IN DELISTING PETITIONS

July 1991
Solubility
(mg/1)
HBL (in H%O
CAS No., Compound (g/) Ref, at 25°C) Ref,
7440 47 3 Chromium 1x107! 42
218 01 % Chrysene 2x107* 8 1.8x10°? 6
319 77 3 Cresols 2 4 3.1xl0¢ 6
57 12 5 Cyanide 2x107} 27
94 75 7 2,4-Dichlorophenoxyacetic
Acid (2,4-D) 7x10°2 42 8.9x10? 6
72 54 8 DDD 1x107* 5 1x10°? 6
72 55 9 DDE 1x107* 5 4x1072 6
50 29 3 DDT 1x10°* 5 5x107? 6
2303 16 & Diallate - éx10°* 26 1.4x10° 6
53 70 3 Dibenz(a,h)anthracene 7x1077 8,17 5.0x107* 6
96 12 & 1,2-Dibromo-3-chloropropane 2x107* 42 1.0x10° 6
74 95 3 Dibromomethane 4x107! 4 1.3x10¢ 25
B4 74 2 Di-n-butyl phthalate 4 4 1.3x10! 6
85 50 1 1,2-Dichlorobenzene 6x107! 42 1.0x10? 6
106 46 7 1,4-Dichlorobenzene 7.5x1072 14 7.9x10} '3
91 94 1 3,3'-Dichlorcbenzidine 8x107° 5 4 6
75 71 8 Dichlorodifluoromethane 7 4 2.8x10% 6
75 34 3 1,1-Dichloroethane 4x107* 26 5.5x10° 6
107 06 2 1,2-Dichloroethane sx10°3 14 8.52x10° 6
75 35 4 1,1-Dichloroethylene 7x107? 14 2.25x10° 6
156 59 2 c¢is-1,2-Dichloroethylene 7x1072 42 3.5x103 6
156 60 5 trans-1,2-Dichlorcethylene 1x107} 42 6.3x10° 6
75 09 2 Dichloromethane 5x10°3 27 2.0x10¢ 6
120 83 2 2,4-Dichlerophencl 1x10°? 4 4.6x10° 6
78 87 5 1,2-Dichloropropane 5x107? 42 2.7x10° 6
542 75 6 1,3.-Dichloropropene 2x107* 5 2.8x10° 6
60 57 1 Dieldrin 2x107® 5 1.95x107? 6
84 66 2 Diethyl phthalate 3x10! 4 B.96x10? 6
56 53 1 Diethylstilbesterol 7x10°® 26 1.3x10* 15
60 51 5 Dimethoate 7x1073 4 2.5x10* 6
119 90 &4 3,3'-Dimethoxybenzidine 3x1073 26 2x103 1,23
119 93 7 3,3'-Dimethylbenzidine 4x10°® 26 7x10% ,23
57 97 6 7,12-Dimethylbenz(a}- -8
anthracene 1x10 20 4, 4x%107° 6
105 67 9 2,4-Dimethylphenol 7x107? 4 5.9x102 9
131 11 3 Dimethyl phthalate 4x10? 26 4.3x10° 2
99 €5 0 1,3-Dinitrobenzene 4x107 4 &.7%10% 6
51 28 5 2,4-Dinitrophenol 7x1072 4 5.6x10° 6
121 14 2 Dinitrotoluene 5x10°3 5,21 1.32x10° 6
117 84 0 Di-n-octyl phthalate 7x10:1 26 3 22
123911 1,4-Dioxane 3x107? 5 4.31x10% 3



HEALTH-BASED LEVELS AND SOLUBILITIES
FOR CONSTITUENTS OF CONCERN IN DELISTING PETITIONS

July 1991
Solubility
(mg/1)
HBL (in H;O
CAS No. Compound SLag/1) Ref, ar 25°¢H Ref.,
122 39 4 Dighenylmine 9x1071 4 5.76x10% 6
122 66 7 1,2-Diphenylhydrazine 4x10°3 5 1.84x10° 6
298 04 & Disulfoton 1x107? 4 2.5x10} 24
115 29 7 Endosulfan 2x1073 4 5.3x107! 22
. 72 20 8 Endrin 2x107* 13 2.5x107? 22
106 B9 8 Epichlorchydrin Treatment 42 6.0x10¢ 3
- (1-Chloro-2,3-epoxypropane) Technique
110 80 5 2-Ethoxy ethanol . 1x10% 26 1x10° 1
100 41 4 Ethyl benzene 7x107¢ 42 1.52x10° 6
60 29 7 Ethyl ether 2x10! 4 6.05x10* 12,2
106 93 4 Ethylene dibromide 5%107% 42 4,3x10° 6
97 63 2 Ethyl methacrylate 3 N 26 7x10% 1,6
62 50 0 Ethyl methanesulfonate 1x10°® 28 3.69x10° 6
52 85 7 Famphur 1x107? 41 1.43x10° 15
206 44 0 Fluoranthene 1 4 2.06x107! 6
86 73 7 Fluorene 1 4 1.69 6
16984 4B 8 Fluoride 4 a9
64 18 6 Formic acid 7x10% 4 1x10° 6
76 44 8 Heptachlor 4x107* 42 1.8x107} 6
1024 57 3 Hegtathor epoxide (alpha,
eta, gamma isomers) 2x10°¢ 42 3.5x1072 6
. 118 741 Hexachlerecbenzene 1x1073 27 6.0x107? 6
87 68 3 Hexachlorobutadiene 4x107* S 1.5x107? 6
77 47 4 Hexachlorocyclopentadiene 5x10°2 27 2.1 6
67 72 1 Hexachloroethane %1073 5 5.0x10? 6
70 30 4 Hexachlorophene 1x10°2 4 4x10°? 6
319 84 6 alpha-HCH €x107% 26 1.63 6
319 85 7 beta-HCH 2x107° 26 2.4x1071 6
193 39 5 Indeno(1,2,3,cd)pyrene 2x107¢ 8 5.3x107¢ 6
78 83 1 Isobutanol . 1x10? 4 7.6x10* 3
78 59 1 Isophorone 9x10:: 5 1.2x10* 15
143 50 0 Kepone 2x10 29 7.6 (24°C) - 15
7439 92 1 Lead 1.5x1072 44
58 89 9 Lindane (gamma-HCH) 2x10_; 42 7.8 6
7439 97 6 Mercury 2::1'.')_3 42
126 98 7 Methacrylonitrile 4x10 4 2.5x10* 15
€7 56 1 Methano 2x10? 4 >1x10°8 1
72 43 5 Methoxychlor 4x1072 42 4x1072(24C) 24
74 87 3 Methyl chloride Ix10° -26 €.5x10 6
56 49 3 3-Methylcholanthrene 4x107% 30
78 93 3 Methyl ethyl ketone 2 4 2.68x10% 6
108101 Methyl isobutyl ketone 2 4 1.91x10* 2
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HEALTH-BASED LEVELS AND SOLUBILITIES
FOR CONSTITUENTS OF CONCERN IN DELISTING PETITIONS

July 1991
Solubility
(mg/1)
HBL {in H%O
CAS No. Compound (mg /1) Ref, at 25°¢C)Y Ref.
280 62 6 Methyl methacrylate 3 43,26 2.0x10?! 6
288 00 O Methyl parathion 9%10"2 4 6x10! 6
91 20 3 Kaphthalene 1x10°? 26 3.4%10? 15
91 59 8 2-Naphthylamine 4x1073 31 5.86x10% 6
7440 02 0 Nickel 1x107? 27 .
. 989513 Nitrobenzene 2x10°2 4 1.9x10° 6
T 7946 9 2-Nitropropane 4x107% 26 1.7x10? 38
924 16 3 N-Nitroso-di-n-butylamine 6x107° 5 6.7x10° 1,23
5518 5§ N-Nitrosodiethylamine 2x1077 5 4.1x%05 1,23
62 75 9 K-Nitrosodimethylamine 7x10°7 5 2x10 1
156 10 § N-Nitrosodiphenylamine 7x1073 5 4.0x10? 10
621 64 7 N-Nitrosodi-n-propylamine 5x10°% 5 . 9.9x10° 1
10595 95 6 N-Nitrosomethylethylamine 2x107¢ 26 2x10¢ 1
100 75 &4 N-Nitrosopiperidine 8x10°% 32 >1x10°% 6
930 55 2 Nitrosopyrrolidine 2x107% 5 >1x10° 6
152 16 9 Octamethyl pyrophosphoramide 7x10°2 26 >1x10% 1
56 38 2 Parathion 2x1072 26 2.4x10* (20°C) 15
608 93 5 Pentachlorobenzene 3x107? 4 1.35%10°2 6
B2 68 8 Pentachloronitrobenzene 1x107} 4 7.11x1072 6
87 86 5 Pentachlorophenol 1x107? 19 1.4x10! 6
108 95 2 Fhenol 2x10? 4 9,3x10¢ 6
298 02 2 Phorate 7x10°3 40 5x10° 18
1336 36 3 Polychlorinated biphenyls 5x10°4 42 3.1x}0'z 6
~—23950 58 § Pronamide 3 4 1x10 1
129 00 © Pyrene 1 4 1.32x107? 6
110 86 1 Pyridine 4x1073 4 4x10* 1
54 59 7 Safrole 1x10°* 33 1.5x10° 6
7782 49 2 Selenium 5x10°2 42
7440 22 &4 Silver 5x10°2 13
S7 24 9 Strychnine and salts 1x1072 4 1.56x10? 6
100 42 5 Styrene 1x10°? 42 3x10% 15
95 94 3 1,2,4,5-Tetrachlorobenzene 1x10°2 4 6 é
- 630 20 6 1,1,1,2-Tetrachlorcethane 1x1073 26 2.9x10° 6
79 34 5 1,1,2,2-Tetrachloroethane 2x10°* 5 2.9x10? 6
127 18 & Tetrachlorcethylene 5x10°? 42 1.5x102 6
58 90 2 2,3,4,6-Tetrachlorophenol 1 4 1x10? 6
3689 24 5 Tetraethyl dithiopyro- .2
phosphate 2x10° 4 3x10! 25
7440 28 0 Thallium 2x10°? 27
108 88 3 Toluene 1 42 5.35x10? 6
95 80 7 Toluene-2,4-diamine 9x10°% 34 4.77x10* 6
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HEALTH-BASED LEVELS AND SOLUBILITIES
FOR CONSTITUENTS OF CONCERN IN DELISTING PETITIONS

July 1951
Solubllicy
(mg/1)
HBL (in H:0
CAS No. Compound (zg/1) Ref. at 25%) Ref,
823 40 § Toluene-2,6-diamine 7 7 1.3x}05 1
95 53 4 o-Toluidine 1x10°* 26 7x10 1,23
106 49 0 g-Toluidine 2x107* 26 7.4x10% (21°C) 15
8001 35 2 oxaphene 3x1073 42 5x10°t 3
$3 721 2,4,5-TP (Silvex) 5x10°2 42 1.4x102 2
75 25 2 Tribromonethane (Bromoform) 4x10°3 5 3.01x10? 3
- 120821 1,2,4-Trichlorobenzene ox107? 27 3.0x10? 6
71 S5 6 1,1,1-Trichloroethane 2x1071 14 1.5x10° 6
79 00 5 1,1,2-Trichloroethane 5x107} 27 4.5x10° 6
79 01 6 Trichloroethylene 5x107? 14 1.1x10° 6
75 69 & Trichloroflusromethane 1x10? 4 1.1x10° 6
95 95 4 2,4,5-Trichlorophenol 4 4 1.19x190° 6
88 06 2 2,4,6-Trichlorophencl 3x1073 5 8.0x10% €
93 76 5 2,4,5-Trichlorophenoxy-
acetic acid (2,4,5-T 4x107? 4 2.4x10%(30°C) 2
- 86 18 4 1,2,3-Trichloropropane 2x107} 4 4x107 1
76 13 1 1,1,2-Trichlore-1,2,2-
trifiuorcethane 1x10° - 4 1x10! 6
99 35 4 syn-Trinitrobenzene 2x107? 4 3.5x10% 2
126 72 7 Tris(2,3-dibromopropyl)
phosphate 3%10°3 35 1.2x102 6
7440 62 2 Vanadium 2x10°3 26
75 01 &4 Vinyl chleride 2x107? 14 2.67x10° 6
1330 20 7 Xylene (mixed) 1x10? 42 1.98x10°2 6
~ 7440 66 6 Zine 7 26



APPENDIX II
PROCEDURES FOR CONDUCTING RIBK BASED CALCULATIONS
FOR DETERMINATION OF GROUND WATER CLEAN UP
ACTION LEVELS AT MIDCO II
Risk based calculations shall be conducted for each sample.

The calculation shall be the sum of the estimated risks

produced by each constituent in the sample.

The carcinogenic risk based calculation for each sample is
simply the summation of a lifetime averaged exposure rate via
ingestion of the ground water for each constituent times that
constituent's oral carcinogenic potency factor (slope factor),
plus the summation of a lifetime averaged exposure rate via
inhalation for each volatile organic compound times that
volatile organic compound's inhalation carcinogenic potency

factor (slope factor).

This is summarized in the following egquation:

CR, = = (OI);(OSF); + T (II),(ISF),

oI, = (3.09 x 1072 1/kg/d) C,

II, = (9.74 x 102 1/kg/d) c,

CR, = Cumulative lifetime carcinogenic risk for a
sample

z = Summation of the carcinogenic risk from each

constituent detected in the sample.

OI, = Lifetime averaged exposure rate via ingestion
for constituent i

OSF, = Oral carcinogenic potency factor (or slope
factor) of constituent i. These are listed
in Table 2 of Appendix IV,

11, = Lifetime averaged exposure rate via



ISF

2
inhalation for constituent i.
= Inhalation carcinogenic potency factor (or

slope factor) of constituent i. These are
listed in Table 2 of Appendix IV.

3.09 x 102 1/kg/d = lifetime averaged ground water

ingestion

(4.2

9.74 %

rate based on the following assumptions:

The ground water intake averaged over 70 years
(25550 days) corresponding to children age 2-6,
with a body weight of 17 kg, and an ingestion
rate of 1 liter of ground water per day for 5
years, equal to 4.2 x 103 1/kg/d.

The ground water intake averaged over 70 years
corresponding to children age 7-12 with a body
weight of 29 kg, and an ingestion rate of 1
liter of ground water per day for 6 years, equal
to 3.0 x 103 1/kg/d.

The ground water intake averaged over 70 years
corresponding to adults, with a body weight of
70 kg, and an ingestion rate of 2 liters of
ground water per day for 58 years, equal to 23.7
x 1073 i/kg/d.

+ 3.0 + 23.7) x 10°% 1/kg/d = 3.09 x 102

102 1/kg/d = lifetime averaged ground water
exposure rate via inhalation based on the
following assumptions:

Calculate the lifetime ground water inhalation
intake while bathing. In order to do this, it
is assumed that all subpopulations (adults,
children age 7-12 and children age 2-6) bathe
for 20 minutes each day and stay an additional
10 minutes inside the closed-door bathroom,
where the concentration in the air of the
compound volatilized from the ground water used
for bathing increases from zero to the actual
ground water concentration at the end of the
bathing period, and then decreases to zero
during the additional 10 minutes in the
bathroom. To account for this increase/decrease
in concentration, a factor of 0.38 is used in
the equation to calculate the intake. The
actual ground water concentration can then be
used to calculate the risk. Additional
assumptions include: (1) each bath will consume
200 liters of water; (2) the volume of the
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shower stall is 3 m®; and (3) the volume of the
bathroom is 10 m’. Also, the volume of air
inhaled per hour is: 0.55 m® for adults, 0.6 m®

for children age 7-12, and 0.49 m® for children
age 2-6,

The inhalation intake can be calculated as:

0.38 [(200 1/3 o) x (20 min/60 min/day) +
(200 1/10 m®) x (10 min/60 min/day)}] x
[(0.55 m® x 58 yrs)/(70 kg x 70 yrs) +
(0.60 m®> x 6 yrs)/(29 kg x 70 yrs) +

(0.49 m® x 4,Yrs) /(16 kg x 70 yrs)]

= 9,74 x 102 1/kg/d.

= Concentration of constituent i in the sample.

The cumulative chronic non-carcinogenic risk index is
calculated as follows:

NI

NI

s

OR£D,

IRED,

T ((C;)(3.09 x 102 1/kg/d) /ORED,) +
T ((C)(Q 74 x 107 l/kg/d)/IRfD)

= Cumulative chronic non-carcinogenic risk

index.

= Summation of chronic non-carcinogenic risk for

all constituents detected in the sample that
affect the same target organ.

Oral reference dose of constituent i. The
reference doses for this Consent Decree are
listed in Table 2 of Appendix IV.

Inhalation reference dose of constituent i.
The reference doses for this Consent Decree
are listed in Table 2 of Appendix IV.

Compounds detected below the background concentrations listed

in the Table 1 of this Attachment will not be included in

either the carcinogenic or non-carcinogenic risk based

calculations.

The Primary Maximum Contaminant Levels (MCLs) are from 40 CFR

141. New primary MCLs will automatically be added to the
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ground water CALs when they are promulgated.

The Ambient Water Quality Criteria (AWQC) for protection of
aquatic life to be used in this Decree are listed in Table 2
of this Attachment. The ground water CALs for the AWQC are

calculated by multiplying the AWQC from Table 2 by 3.6.

The CAL can not be less than the background concentrations
listed in Table 1, nor be less than the analytical detection
limits. The analyses shall at least attain the quantification
limits necessary to evaluate attainment of the ground water
CALs. However, quantification limits below the lowest
practical quantification limits listed for each compound in
Appendix IX of 40 CFR 264 shall not be reguired. If only one
constituent is detected in a ground water sample that is
calculated to potentially cause a lifetime, incremental
carcinogenic risk of 1 x 10 or greater, and an MCL has been
promulgated for this constituent pursuant to 40 CFR 141, then
that constituent will not be used in either the carcinogenic
nor the non-carcinogenic risk calculations, and the CAL for
that constituent will be either the MCL or the AWQC times 3.6,

whichever is less.
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TABLE 1 OF APPENDIX II
SROAD RTER BACKGROND CONCENTAATIONS *

” 3 ” u,
Campond Rigce Niges 11 Lomgound Wigco | Migeo 1]
ARSHMIC 6. 008 +00 1.5 A-METHYL-2-PENTANONE
BAR fum 1. I8E 202 10702 TETRACHL ORCETHENE
BERYLLIUN TOLUEKE
CADM ] UN 1.506-01 ETNYLBENZENE
CNRIMIUN [111) 8.008+00 T.308+00 KYLENES
CuRCMIUN (V)3 8. 008 +00 7.508+00 PUENOL
COPPER 2.528+05% BIS{2-CHLOROETNTL YEYNER
IROM 3. 08203 1,53+ DI5(2-CHLORD]I SOPROPYL JETHER
LEAD 5.80€«00 BEKZYL ALCOWDL
WANGANESE 1.40E03 4 BLED2 ERESOL
RERDLRY 2.%0E-01 NITRORENZENE
NICKEL 5.80E-0 1.236-01 150P MOk ONE
SELEN] U™ 2, &-DIMETHYLPHENDL
SILVER 4£.60E-00 BENZOIC ACID
oA, L 2, 6-DICKLOROPHEND, ]
VANAD L & . 535+00 MAPHTRALEKE
2Ine 1.47E+03 Q-METKYLMAPNYMALENE
CYAN]DE 1. 04E«01 1.585+02 ACENAPNTNEWE
VINYL CH.DRIDE 1.32E+00 2.20E-00 &-NITROPHENDL
CHLORDE TRANE 2,4-DINITROTOLUENE
METHYLENE CHLORIDE 1.306+00 1.90E+00 DIETRYCPHTHALATE
ACETONE &.90L«00 FLUORENE
CARBOW DISULFIDE CRITROANILINE
1L, -DICH.ORDETHERE PRENANTHRENE
1, 1-DICHLDRDETHANE DI-W-BUTYLPHTHALATE 3.00E-1
TRANS-1,2-DICKL ORDE THEKE 1.80E-01 6.Y0E+D0 N-NiTROSOC IPHENTLAM]NE 2.8608-04
CNLORDF Gim PEXTACK DROPHENDL
1,2-DICHORDE THENE BIS(2-EYMYLKEXYL)PHTRALATE 1.80E«02
- BUTARDKE Dl-N-OCTYLPHTNALATE .
1,1, 1-TRICKLORDE THAKE WEPTACNLODR EPOXIDE
1,2-DICKLOROPROPANE LINDANE
TRICHLORDE THENE OIELDRIN
BENZENE 4.00E-02 ENDR N
- REXANDKE pcas

S X UDL x9S percent upoer confidence Limit of the Sverape backproud groud water

From the Fesribility Study for each site.

*A11 values are given in ug/1.

concentration at each gite.



ARSERIC
BERYLLIUM

CADM UM
CHROMIUM (I11)
CHROMIUM (V1)
COPPER

TRON

LEAD

MERCURY

NICKEL
SELENIUM
SILVER
THALLIUM

ZINC

CYANIDE
PENTACHLOROPHENOL

NEPTACHLOR EPOXIDE

BIELDRINK
ENCRIN
PCEs

TABLE 2 OF APPENDIX II

Surface Water

Water Quality Criteria

{w/l)

4. 80E+01
5.,30£+00
1.20E+00-6.00E+00
2.20E+02-1.19E+03
1.10E+D1
1.30E+01-7.30E+01
1.00E+03
3.50E+D0-4 . BOE+D
1.20E-G2
1.6BE+02-9.57E+02
3.50E+01
1.20E-01
&.00E+D1
3, L2E+02-1.89E+03
S.20E+00
1.30E+01
3.80e-03
1.90E-03
2.30E-03
§.40€-02

1.87E+02
2.07E+01
&.68E+00
8.58E+02
4.29E+01
5.07e+01
3.90E+03
1.37E«M
4.68E-02
6.55E+02
1.37E+02
&.68E-014
1.56E+02
1.33E+03
2.03€+01
5.07+01
1.48E-02
7.41E-03
8.97-03
5.48E-02

MIDCO | AND TI - WATER QUALITY CRITERIA TO BE MET IN THE GROUND WATER

MIDCD 11

Surface Water

Water Quality Criteria

(ug/L)

4 .80+
5.30£+00
2.90E+00-4.49E+00
5.58E+02-8.68E+02
1.10E+01
3.33E+01-5.28¢6+01
1.00E+03
1.49E+01-2.94E+01
1.20E-02
4. 60E+02-6.94E+02
3.50e+01
1.20€-01
4.00E+01
8.78E+02-1,37£+03
5.20E+00

3.80e-03

WaC
10 be me:
(ug/ L3

1.73E+02
1.91E+01
1.04E+01
2.01E+03
3.96E+01
1.208+02
1.60E+03
5.36E+01
4.32E-02
1.5BE+03
1.26E+02
.328-0
1.44E+02
3.16E+03
1.87E+01

1.37E-02

WOl = freshwater chronic water Quality criteria for the protection of aguatic Llife; ¥ = hardness
dependent, values shown sre for the range of hardness present in surface water samoles; pH = value is

pH dependent (pH = 7.8 used).

Reference: Quality Criteria for Water
1986. U.S. EPA. EPA 440/5-86-001.

May 1, 1986.



APPENDIX III

PROCEDURES FOR DETERMINING
THE EXTENT OF TREATMENT FOR BOILS AND DEBRIS
AT MIDCO II

To define the extent of the treatment by S/S and/or by SVE
outside of the minimum area for treatment outlined in Figure 2,
samples shall be collected on a square grid with 60 foot centers
The location of the initial grid point shall be determined by the
random number technique, and the rest of the grid points measured
from the initial point. The grid shall cover the whole soil
sample collection area shown in Figure 2 excluding the minimum
area for treatment. Split spoon samples shall be collected at
each grid point from 1-3 and 4~6 foot depths.

In addition to this grid sampling, one composite sample shall be
collected from the pile of contaminated soil in the north corner
of Midco II. This composite sample shall be collected using a
three dimensional simple random sampling strategy (Test Methods
for Evaluating Solid wWaste. U.S. EPA, SW-846, Volume 2, 1986.)

The following parameters shall be considered in determining
whether the Soil Treatment Action Levels (defined in Section
V.C.2) are exceeded at each sampling point:

METALS: total chromium, chromium (VI), lead, antimony,
nickel, barium, cadmium, selenium, copper, iron, zinc,
vanadium, manganese;

OTHER INORGANICS: arsenic, cyanide;

VOLATILE ORGANIC COMPOUNDS (VOCs): methylene chloride,
trichloroethylene, tetrachloroethylene, 2-butanone,
acetone, toluene, 1,1,1 trichoroethane, benzene,
xylene, ethyl benzene, methyl isobutyl ketone, 1,1-
dichloroethylene, 1,2 dichloroethylene, vinyl chlorlde,

ACID/BASE/NEUTRAL FRACTION: benzo(a)anthracene, chrysene,
benzo(b) fluoranthene, benzo(a)pyrene,
indeno(1,2,3)pyrene, dibenz(a,h)anthracene, bis(2-
ethylhexyl)phthalate, diethyl phthalate, di-n-butyl
phthalate, isophorone, phenol;

PESTICIDE/PCB FRACTION: chlordane, aldrin, dieldrin,
polychlorinated biphenyls.

For any of the grid sampling pointe that exceed the Soil
Treatment Action Levels, either:

(a) The entire area within the 60 foot square centered at the
grid point will be treated in accordance with Section V.C.2;

or
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(b) Further sampling and treatment will be conducted as follows:

(1)

(2}

(3)

(4)

The 60-foot square centered at the grid point shall be
subdivided into nine squares measuring 20 by 20 feet.
The center 20-foot square, where the grid point is
located shall be treated in accordance with Section
vV.C.2.

Samples at 1-3 and 4-6 foot depth shall be ccllected at
the center of each of the eight surrounding 20 foot
squares. If any of these samples exceed the Soil
Treatment Action Levels, the entire area within these
20 foot squares shall be treated in accordance with
Section V.C.2.

Samples at 1-3 and 4-6 foot depth shall be collected at
the center of each 20 foot sgquare that is along side a
20-foot square determined to exceed the Soil Treatment
Action Levels based on the previous sampling. If any
of these samples exceed the Scil Treatment Action
Levels, the entire area within these squares shall be
treated in accordance with Section V.C.2.

The process in (b)(3) above shall be repeated until
each 20 foot square along side a sgquare containing a
sample that exceeds the Soil Treatment Action Levels,
has been sampled, even if this requires sampling of 20~
foot squares that are part of 60-foot squares whose
center grid point sample results are less than the Soil
Treatment Action Levels.



APPENDIX IV
PROCEDURES FOR CONDUCTING RISEK BASED CALCULATIONS
FOR BOILS AND BEDIMENTS AT MIDCO II

Risk Calculations

Risk based calculations shall be conducted for each sample for
both carcinogenic and non-carcinogenic risks. The calculation
shall be the sum of the estimated risks produced by each
constituent detected in the sample for the ingestion, dermal
contact, and inhalation routes of exposure using a residential

development scenario.

The carcinogenic risk based calculation for each exposure route
shall be the summation of the lifetime average exposure rate for
each constituent times that constituent's carcinogenic potency

factor (slope factor). This is summarized by the following

eguation:
CR, = X (OI);(OSF), + £ (DI);(DSF); + £ (II);(ISF),
CR, = Cumulative lifetime carcinogenic risk for each
sample
z = Summation of the carcinogenic risk for each
constituent detected in the sample
0I, = Lifetime exposure rate to constituent i via
ingestion
DI, = Lifetime exposure rate to constituent i via dermal
contact
II;, = Lifetime exposure rate to constituent i via
inhalation
OSF, = Oral slope factor or carcinogenic potency factor
(CPF) of constituent i
DSF, = Dermal slope factor or carcinogenic potency factor

of constituent i
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ISF, = Inhalation slope factor or carcinogenic potency

factor of constituent i
The non-carcinogenic risk based calculation for each exposure
route shall be the summation of the non-carcinogenic risk
indexes for each constituent. The non-carcinogenic risk index
is the ratio of the averaged exposure rate divided by the
reference dose. This is summarized by the following equation:

NI, = £ (OCDI,)/(ORED);, + T (DCDI),/(DRfD), + £ (ICDI),(IRED),

NI, = Cumulative chronic non-carcinogenic risk index for
each sample
OCDI, = Chronic daily intake of constituent i for the inges-

tion route of exposure

DCDI; = Chronic daily intake of constituent i for the dermal
contact route of exposure

ICDI; = Chronic daily intake of constituent i for the
inhalation route of exposure

ORfD;, = Chronic oral reference dose

DREfD, = Chronic dermal reference dose

IRfD, = Chronic inhalation reference dose
Constituents that are not detected shall not be included in the
risk calculations. The chemical analyses shall at least attain
the quantitation limits necessary to evaluate attainment of
soil CALs. However, quantitation limits lower than the
detection limits listed in Table 1-7 of the Feasiblity Studies
for Midco I and Midco II will not be required. Compounds
detected below background concentrations shown in Table 1 shall
not be used in the risk calculations. No OSF, ISF, ORfD or

IRfD is presently available for lead. Therefore, the soil
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treatment action level for lead is set at 1000 mg/kg in the

scil, and the sediment/soil CAL is set at 500 mg/kg.

If NI, exceeds 5.0 for the STALs or 1.0 for the socil/sediment

CALs, the organ specific NI, shall be calculated in a manner

consistent with EPA guidance. Then the highest organ specific

NI, shall be used to evaluate whether the criteria for soil

treatment is or is not exceeded.

The procedures for the calculations for each exposure route are

summarized below:

FOR THE INGESTION ROUTE OF EXPOSURE:

CARCINOGENIC RISK CALCULATION

CR,
o1,

CR,

oI,

OSF,

I (OI);(OSF);

(2.34 mg/kg/d) (C,)

Cumulative lifetime carcinogenic risk for each

sample for the ingestion route of exposure

Lifetime exposure rate to constituent i for the
ingestion route of exposure

Oral slope factor or carcinogenic potency factor
(CPF) of compound i. These are listed in Table
2. The CPFs in Table 2 are from the U.S. EPA
"Health Effects Assessment Summary Tables",
April 1989, OERR 9200.6-303-(895-2), except for
the carcinogenic polyaromatic hydrocarbons,
which are from the U.S. EPA Health Effects
Assessment Group.

2.34 mg/kg/d = lifetime averaged soil intake based on the

following assumptions:

- The soil intake averaged over 70 yYears (25550
days) corresponding to children age 2-6, with



=

4

a body weight of 17 kg, and an ingestion rate
of 0.2 grams of soil per day for 5 years,
egual to 8.4 x 10* g/kg/d.

- The soil intake averaged over 25550 days
corresponding to children age 7-12, with a
body weight of 29 kg, and an ingestion rate
of 0.1 grams of soil per day for 6 years,
equal to 3.0 x 10* g/kg/d.

- The soil intake averaged over 25550 days
corresponding to adults, with a body weight
of 70 kg, and an ingestion rate of 0.1 grams
of soil per day for 58 years, equal to 12 x
10% g/kg/d.

(8.4 + 3.0 + 12) x 10* g/kg/d x 10° mg/g
= 2,34 mg/kg/d

Concentration of constituent i in the sample in
milligrams contaminant per milligram soil.

NON-CARCINOGENIC RISK INDEX CALCULATION

NI

NI

l1l1.8

ORED,

£ (C);(11.8 mg/kg/d) /ORED,)

Cumulative chronic non-carcinogenic risk index
for the ingestion route of exposure

Concentration of constituent i in the sample in
milligrams contaminant per milligram soil

mg/kg/d = Soil intake for children ages 2-6, based

on a bodyweight of 17 kg and an ingestion rate
of 0.2 grams of scoil per day for five years

Chronic oral reference dose. The oral
reference doses for this Decree are listed in
Table 2. The RfDs listed in Table 2 are from
the U.S. EPA "Health Effects Assessment Summary
Tables", April 1989, OERR 9200.6-303-(85-2)
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ECT CONTA OUTE OF POS :

CARCINOGENCIC RISK CALCULATION

CR, =
DIi =
CR,, =
DI, =

DF, =

T (DI)(DSF);
(€);(DF);(14.53 mg/kg/d)

Cumulative lifetime carcinogenic risk for each
sample for the dermal contact route of exposure

Lifetime exposure rate to compound i for the
dermal contact route of exposure

Concentration of constituent i in the sample in
milligrams contaminant per milligram soil

= Dermal slope factor or carcinogenic potency
factor (CPF) of constituent i. These are listed
in Table 2. The dermal CPFs in Table 2 were
adjusted from the oral CPFs by dividing the oral
CPF by the chemical-specific oral absorption
factor that represents the percentage of ingested
chemical that is actually absorbed. The
absorption factors are also listed in Table 2.

Desorption factor. This is a chemical-specific
value that takes into account the desorption of a
constituent from the socil matrix. The following
desorption factors shall be used: velatile
organic compounds = 0.25; semivolatile organic
compounds = 0.10; inorganics = 0.01l.

14.53 mg/kg/d = Lifetime soil to skin adherence based on

the following assumptions:

- The s0il adherence averaged over 70 years
(25550 days) corresponding to children age 2-6,
with a body weight of 17 kg, an exposed body
surface area of 3160 cm’, a soil-to skin
adherence factor of 0.9 mg/cm’ (Exposure Factors
Handbook, Technical Report, U.S. EPA, 1989,
Contract No. 68-02-4254) of soil per day, for
138 days per year, for 5 years, equal to 4.52

mng/kg/d. The exposed body surface area
includes arms, legs and hands (50th percentile,
children aged 3-4, from Exposure Factors

Handbook, 1989).

- The soil adherence averaged over 70 years
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(25550 days) corresponding to children age 7-
12, with a body weight of 29 kg, an exposed
body surface area of 4970 cm?, a soil-to skin
adherence factor of 0.9 mg/cm’ of soil per
day, for 138 days per year, for 6 years,
equal to 5.00 mg/kg/d. The exposed body
surface area includes arms, legs and hands
(50th percentile, children aged 9-10 from
Exposure Factors Handbook, 1989).

- The soil adherence averaged over 70 years
(25550 days) corresponding to adults, with a
body weight of 70 kg, an exposed body surface
area of 3120 cm?, a soil-to skin adherence
factor of 0.9 mg/cm’ of soil per day, for 55
days per year, for 58 years equal to 5.01
mg/kg/d. The exposed body surface area
includes arms and hands (50th percentile
adults from Exposure Factors Handbook, 1989).

NON-CARCINOGENIC RISK INDEX CALCULATION

NI,,

NI,,

DF

z (¢);(DF);(63.25 mg/kg/d)/ (DRED,)

Cumulative chronic non-carcinogenic index for
the direct contact route of exposure

Concentratjon of constituent i in the sample in
milligrams contaminant per milligram soil

Desorption factor. Use definition previously
provided for the carcinogenic risk calculation.

63.25 mg/kg/d = The soil adherence corresponding to

DRED,

children age 2-6, with a body weight of 17 kg,
an exposed body surface area of 3160 cm?, a
soil-to skin adherence factor of 0.9 mg/cm? of
soil per day, for 138 days per year, for 5
years., :

Chronic dermal reference dose. The chronic
dermal reference doses for this Decree are
listed in Table 2. The chronic dermal reference
doses listed in Table 2 were adjusted from the
oral reference doses by multiplying the oral
reference doses by the chemical-specific oral

~absorption factor that represents the percentage

of ingested chemical that is actually absorbed.
The oral absorption factors are also listed in
Table 2.
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CARCINOGENIC RISK CALCULATION

CR; =
II,; =
CR, =
I Ii =
ISF, =
C, =
D; =
VP, =
MW, =
0.033 =
INR
ET
EF
ED
A
P

Z (II);(ISF);
(C}i(D);(VP),;(MW);(0.033)

Cumulative carcinogenic risk for each sample for
the inhalation route of exposure

Lifetime exposure rate to constituent i for the
inhalation route of exposure

Inhalation slope factor or carcinogenic potency
factor (CPF) for constituent i. The inhalation
CPFs are listed in Table 2 and are from: U.S.
EPA, 1989, Health Effects Summary Tables, OERR
9200.6-303-(89-2).

Concentration of constituent i in the sample in
milligrams contaminant per milligram soil

Diffusion coefficient of constituent i in the
air, in cm?’/sec

Vapor pressure of constituent i, in mm Hg
Molecular weight of constituent i, in g/mole

(INR) (ET) (EF) (ED) (A) (P**) (1000 mg/qg)
(BW) (AT) (h) (u) (w) (L) (R) (T)

= Inhalation rate in m’/hour: 0.76 from 1-6
years; 0.89 from 7-12 years; 0.83 for adults

= Exposure time in hours/day: 21.1 from 1-6
years; 18.3 from 7-12 years; 21.1 for adults

= Exposure frequency in days/year: 350 for all
age groups

= Exposure duration in years: 6 years from 1-6
years; 6 years from 7-12 years; and 58 years
for adults

= 1 E+6 cm’ (a box 1 meter wide and 100 meters
long)

= Total soil porosity: 0.35
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Body weight in kg.: 17 kg from 1-6 year; 29
kg. from 6-12 years; and 70 kg adult

Averaging time: 25550 days (365 days/year X
70 years)

Mixing height: 1.83 meters

Mixing width: 1 meter

Wind speed: 2.4 meters/sec.

Effective depth of soil cover: 30 cm.
Gas constant: 62,361 mm Hg/gmole/°K

Temperature: 290 °K

NON-CARCINOGENIC RISK INDEX CALCULATICN

NI, =
NI, =
c, =
D,, VP,
0.0938 =
INR
ET
ED
BW
AT

Z (C);(D);(VP);(MW);(0.0938) /(IRLD)

Cumulative chronic non~carcinogenic index for
the inhalation route of exposure

Concentration of constituent i in the sample in
milligrams contaminant per milligram scil

and MW, are as defined above

(INR) (ET) (EF) (ED) (A) (P*®) (1000 mg/q)
(BW) (AT) (h) (u) (w) (L) (R) (T)

Inhalation rate in m’/hour: 0.76 for 1-6 year
olds

Exposure time in hours/day: 21.1 for 1-6
year olds

Exposure duration in years: 6 years
Body weight in kg.: 17 kg for 1-6 year olds

Averaging time: 2190 days (365 days/year X 6
years)

A, P, EF, P, h, w, u, L, R, and T are as defined

above
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IREID, = Inhalation reference dose for constituent i. The
inhalation CPFs are listed in Table 2 and are
from: U.S. EPA, 1989, Health Effects Summary
Tables, OERR 9200.6-303-(89-2).



TABLE 1 OF APPENDIX IV’

MIDCO 1 AND 11 - BACKGROUND SOIL CONCENTRATIONS *

95X ucL

COMPOUND (ug/kg)

ALUMINUM $,175,837
ANTIMONY 1,290
ARSENIC 14,014
BARTUM 80,452
BERYLLIUM ]
CADMIUM 2,769
CALCIWM 10,662,779
CHROMIUM (111D 19,260
CHROMIUM (V1) 19,260
COBALT 4,197
COPPER 48 ,B7%
IRON 13,673,722
LEAD 145,843
MAGNESIUM 3,586,934
MANGANE SE 117,133
MERCURY 288
NICKEL 17,348
POTASSIUM 1,002,938
SELENLUM 0
SILVER &7
SO0 TUM 81,517
THALLIUM 1,477
TIN 1,581
VANAD UM 20,553
ZINC 312,974
CYANICE ]
METHMYLENE CHLORIDE 9.4
ACETONE 13.9
1,1-DICHLOROETHANE 0
TRANS-1,2-DICHLOROETHENE ]
CHLOROFORM 0

* 95X UCL = 95 percent upper confidence Limit of the average background soil concentrations.
Study (both sites have the same soil backgrourd toncentrations).

COMPOUND

rmmrm- P L L LT

,2-DICKLOROETHARE
~BUTANONE

,9,1- TRICHLOROE THANE
1,1,2,2-TETRACHLOROETHANE
TR1CHLORDETHENE
BENZENE

2-HEXANONE
4-METRYL-2-PENTANONE
TETRACHLOROE THENE
TOLUENE

CHLOROBENZEKE
ETHYLBENZENE

STYRENE

TOTAL XYLEKES

PHENOL
9,4-DICHLOROBENZENE
2-METHYLPHENOL
4-METHYLPHENDL

CRESOL

N1TROBENZENE
N-N]TROSCD 1PROPYLAMINE
1 SOPHDRONE
2,4-DIMETHYLPHENOL
BENZOIC ACID
2,4-DICHLOROPHENOL
RAPNTHALENE
4-CHLORD-Z-METHYLPHENOL
2-METHYLNAPHTHALERE
ACENAPHTHYLENE
ACENAPHTHENE
DI1BERIOFURAN

i
2
b]

95X ULl
(ug/kg)

[V}

QOOOQOOOODODODDDDOOOOOOODOOOO.‘QO

COMPOUND

DIETHYLPHTNALATE
FLUORENE

N-NITROSCD IPHENYLAMINE
PENTACHL OROPHENOL
PHENANTHKRENE
ANTHRACENE
DI-N-BUTYLPHTHALATE
FLUORARTHERE

PYRENE
BUTYLBENZYLPHTHALATE
BEN2O(A JANTHRAZERE
BIS{Z-ETHYLREXTL)PHTHALATE
CHRYSENE
DI-N-OCTYLPHTHALATE
BENZO(B ) FLUORANTHENE
BEKZO(K)FLUORANTHENE
BENZO{A)PYRENE
INGENO(1,2,3-CD)PYRENE
DIBENZ(A, H)ANTHRACENE
BENZO(G, M, ] JPERYLENE
ALDRIN

DIELDRIN

ENDRIN

4,47-DDD

&,47-00T

CHLORDANE
ARDCLOR - 1242
AROCLOR-1248
ARDCLOR - 1254

ARDCLOR- 1260

4,4-DDE

9s% ucL
(ug/kg)

From the Feasibility



TABLE 2 OF APPENDEX 1V -

CHEMICAL SPECIFIC RISK FACTORS

Chronic Chronic Chronic
Oral Inhalation Inhaiation Oral Dermal Dermal
CPF-oral RID CPF RID Abscrption CPF* R
CHEMICAL (mg/kg/d)? | (mg/kg/d) | (mg/ka/d)? | (mg/kg/d) | Fuctor | (mg/kg/d)? |(ma/kg/d)
antimony NA 4.00E-04 NA NA 0.05 NA 2.00E-G5
arsenic 1.7SE+00 1.00E-03 5.00E+01 NA 0.98 1.79E+00 9.80E-04
barium NA E.00E-02 NA 1.00E-04 0.10 NA 5.0GE-03
beryllium NA §5.00E-08 8 40E+00 NA 0.001 NA 5.00E-Gé
cadmium NA 1.00E-03 6.10E+00 NA 0.06 NA €.00E-05
chromium(I11} NA 1.00E+00 NA NA 0.01 NA 1.00E-02
chromium(VI) NA 5.00E-03 4.10E+00 NA 0.05 NA 2.50E-04
manganese NA 2.00E-01 NA 3.00E-04 0.05 NA 1.00E-02
mercury NA 3.60E-04 NA NA 0.15 NA 4.50E-05
nickel NA 2.00E-02 B40E-O1 NA 06.05 NA 1.C0E-03
selenjum NA 3.00E-03 NA 1.00E-03 0.60 NA 1.80E-03
thallium NA 7.00E-08 NA NA 0.05 NA 3.50E-06
tin NA 6.00E-01 NA NA 0.05 NA 3.00E-02
vanadium NA 1.00E-03 NA NA 0.056 NA 3.50E-04
tine NA 2.00E-01 NA NA 0.50 NA 1.00E-01
cyamde NA 2.00E-02 NA NA 0.45 NA 9.00E-03
methylene chloride 7.80E-08 6.00E-02 1.40E-02 3.00E+00 1.00 7.50E-03 €6.00E-02
acetone NA 1.00E-01 NA NA 0.80 NA 9.00E-02
1, 1-dichlorcethane NA 1.00E-01 NA 1.00E-01 0.70 NA 7.00E-02
1,1-dichloroethene 6.00E-01 9.00E-03 1.20E+00 NA 0.93 6.45E-01 2.30E-03
chloroform G.IOE-OS 1.00E-02 8.10E-02 NA 1.00 €.10E-03 1.00E-02
1,2-dichloroethane 8.10E-02 NA $.10E-02 NA 1.00 §.10E-02 NA
Z-butanone NA 5.00E-02 NA 9.00E-02 0.90 NA 4.50E-02
1,1,1-trichlorcethane NA 9.00E-02 NA 3.00E-01 0.90 NA 8.10E-02
carbon tetrachloride 1.30E-01 7.00E-04 1.30E-01 NA 0.80 1.63E-01 §.60E-04
1,1,2,2-tetrachloroethane 2.00E-01 NA 2.00E-01 NA 0.90 2.22E-01 NA
1,2-dichlorepropane 8.80E-02 NA NA NA 0.90 6.67E-02 NA
trichloroethene 1.16E-02 NA 1.30E-02 NA 0.95 1.186E-02 NA
1,1, 2-trichloroethane 5.70E-02 4.00E-03 §.70E-02 NA 0.90 6.33E-02 3.60E-03
bentene 2.80E-02 NA 2.90E-02 NA 1.00. 2.90E-02 NA
4-methyl-2-pentanone NA 5.00E-02 NA NA 0.50 NA 4.50E-02




CHEMICAL SPECIFIC RISK FACTORS

2

Chronic Chronic Chronic
Oral Inhalation Inhalation Oral Dermal Darmal
CPF-oral RID CPF R{D Absorption CPF* R{D
CHEMICAL (ma/kg/d)"! | (ma/ke/d) | (mg/kg/d)" | (mg/kg/d) | Factor | (mg/kg/d)" |(me/kg/d)
tetrachloroethene 5.10E-02 1.00E-02 $.30E-03 NA 0.0 E.6TE-02 9.00E-03
toluene NA 3.00E-01 NA 1.00E+00 1.00 NA 3.00E-01
chlorobentene NA 3.00E-02 NA 5.00E-08 0.31 NA 9.30E-03
ethylbentene NA 1.00E-01 NA NA 0.82 NA 8.20E-02
xylenes NA 2.00E+00 NA 4.00E-01 1.00 NA 2.00E+00
phenol NA 6.00E-01 NA NA 0.90 NA 6.40E-01
1,4-dichiorobenzene 2.40E-02 NA NA 7.C0E-01 1.00 2.40E-02 NA
1,2-dichlorobentene NA 4.00E-01 NA 4.00E-02 0.90 NA 3.60E-01
cresol NA 5.00E-02 NA NA 0.90 NA 4.50E-02
nitrobenzene NA 5.00E-04 NA 6.00E-04 0.90 NA 4.50E-04
1sophorone 4.10E-03 1.50E-01 NA NA 0.90 4 56E-03 1.35E-01
bengoic acid NA 4.00E+00 NA NA 0.40 NA 1.60E+00
2,4-dichlorophenol NA 3.00E-03 NA NA 0.90 NA 2.70E-03
1.2 4-trichiorobentene NA 2.00E-02 NA 3.00E-03 0.90 Na 1.80E-02
napthaiene NA 4.00E-01 NA NA 1.00 NA 4.00E-01
4-chloroaniline 3.50E-02 4.00E-03 NA NA 0.90 3.80E-02 3.60E-08
diethylphthalate NA 8.00E-01 NA NA 0.18 NA 1.20E-01
N-nitrosodiphenylamine 4.90E-08 NA NA NA 0.90 5.44E-03 NA
pentachlorophenol NA 3.00E-02 NA NA 0.50 NA 2.70E-02
di-N-butylphthalate NA 1.00E-01 NA NA 0.85 NA 8.50E-02
bentidine 2.30E+02 3.00E-03 2.80E+02 NA 0.80 2.56E+02 2.70E-03
butyibeneylphthalate NA 2,00E-01 NA NA 0.15 NA 3.00E-02
benzo{ajanthracene 1.15E-01 NA NA NA 0.50 2.30E-01 NA
bis(2-ethythex!)phthalate 1.40E-02 2.00E-02 NA NA 0.15 ©.33E-02 3.00E-03
chrysene 1.15E-01 NA NA NA 0.50 2.30E-01 NA
benzo(b)fluoranthene 3 45E+00 NA NA NA 0.15 6.90E+00 NA
benzo(a)pyrene 1.1SE+01 NA NA NA 0.50 2.30E+01 NA
indeno(1,2,3-cd)pyrene 1.15E-01 NA NA NA 0.50 2.30E-01 NA
dibenz(a,h)anthracene 1.15E+01 NA NA NA 0.50 2.30E+01 NA
aldrin 1.70E+01 $.00E-05 1.70E+01 NA 0.50 3.40E+01 1.50E-05
dieidrin 1.60E+01 §.00E-05 1.60E+01 NA 0.50 3.20E+01 2.50E-05
endrin NA 3.00E-04 NA NA 0.50 NA 1.50E-04




CHEMICAL SPECIFIC RISK FACTORS

Chronic Chronic Chronic
Oral Inhalation Inhalation Oral Dermal Dermal
CPF-oral R{D CPF R{D Absorption CPF* RID
CHEMICAL (mg/kg/d)! (mg/kg/d) {mg/kg/d)? (mg/kg/d) Factor {mg/kg/d)? |(mg/kg/d)
44'-DDT 3. 40E-01 5.00E-04 3 40E-0D1 NA 0.50 6.80E-01 2.50E-04
chiordane 1.80E+00 5.00E-08 1.30E+00 NA 0.50 2.60E+00 2.50E-05
aroclor-1242 7.70E+00 NA NA NA 0.50 1.54E+01 NA
araclor-1248 7. T0E+00 NA NA NA 0.50 1.54E+01 NA
aroclor-1254 7.70E+00 NA NA NA 0.50 1.54E+01 NA
aracior-1260 7.70E+00 NA NA NA 0.50 1.54E+01 NA
PCBs 7.70E+00 NA NA NA 0.95 8.11E+00 NA
NA  Not Available
CPF Carcinogenic Potency Factor
R{D  Reference Dose
*  Dermal risk factors are calculated as follows:
PF = Dermal! CPF
oral absorption factor
Oral RfD * Oral Absorption Factor = Dermal RfD




APPENDIX V

PROCEDURE FOR CONDUCTING RISK
CALCULATIONS FOR AIR EMISSIONS

The carcinogenic risk calculations shall be the summation of a

lifetime averaged exposure rate for each constituent times that

constituent's inhalation carcinogenic potency factor. This is

summarized in the following egquation:

CR

CR

z

II

ISF

= £ (II), (ISF),

Cumulative lifetime carcinogenic risk.

Summation of the carcinogenic risk of each
constituent in the air emission.

Lifetime averaged exposure rate to compound i.
More information from the design will be needed
to determine II, for each process or combination
of processes. However, the values for INR, ET,
EF, ED, BW, and AT from Appenidix IV shall be
used for exposures to residents. In addition
IR for workers shall be 1.3 cubic meters per
hour.

Inhalation carcinogenic potency factor (or
slope factor) for compound i. The ISFs are
listed in Table 2 of Appenidix IV.

The chronic non-carcinogenic risk index is calculated as follows:

NI
NI
z

II

RED,

T (II),/RED,
= Cumulative chronic non-carcinogenic index

= Summation of chronic non-carcinogenic risk
for all constituents affecting the same
target organ

= Chronic exposure rate of constituent i. More
process specific information is needed to
calculate this number.

= Inhalation reference dose of constituent i.
The RfD; are listed in Table 2 of Appenidix
IV.



s

APPENDIX VI
RESPONSIVENESS BUMMARY

FOR THE MIDCO I AND MIDCO II RECORD OF DECISION AMENDMENTS

SUBMITTED FOR PUBLIC COMMENTS BTARTING ON 2/7/92

I. RESPONSIVENESS BUMMARY OVERVIEW

In accordance with Section 117 of the Comprehensive Environmental
Response Compensation and Liability Act (CERCLA) and the National
Contingency Plan (NCP), a public comment period was held to allow
interested members of the public to comment on the United States
Environmental Protection Agency's (U.S. EPA) proposed Record of
Decision Amendments for the Midce I and Midco II hazardous waste
sites. The public comment period started on February 7, 1992, and
was intended to last for 30 days. However, as a result of a
request from U.S. Reduction Company, the public comment period was
extended to March 14, 1992, making the public comment period 37
days long. Because all comments received apply equally to Midco I
and Midco II, the Responsiveness Summary for the two sites are
combined in this document.

The purpose of the Responsiveness Summary is to summarize comments
received during the public comment period and to provide U.S. EPA's
responses to these comments. All comments received during the
public comment period were considered by U.S. EPA in the final
decision for the remedial action at the Midco I and Midco II sites
as defined in the Midco I and Midco II Record of Decision
Amendments.

II. BACRKGROUND ON COMMUNITY INVOLVEMENT

The Midco I and Midco II sites are located in Gary, Indiana.
Community concerns about Midco I and Midco II were raised well
prior to the initiation of removal actions by U.S. EPA in 1981,
when U.S. EPA constructed fences at the sites.

The nearest residential area to Midco I is in Hammond, Indiana
within one-fourth mile of Midco I. On December 21, 1976, a fire at
Midco I destroyed thousands of drums of chemical wastes. Community
concern about Midco I intensified in 1981, when a 1l4-year old
Hammond boy suffered leg burns while playing near Midco I. In June
1981, a heavy rainfall resulted in flooding in Hammond, and a flow
of surface water from the areas east of Hammond, where the Midco I
and Ninth Avenue Dump Superfund sites are located, into Hammond.

Several residents complained of chemical odors in flooded basements
and chemical burns from contact with flood waters. 1In response to
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this occurrence, Hammond constructed a dirt dike across Ninth
Avenue at the Cline Avenue overpass. This dike is still in place.
U.S. EPA has stated that this dike is no longer necessary from an
environmental standpoint.

The Midco II site is approximately one mile from the nearest
residential homes. In 1977, a fire at Midco II destroyed thousands
of drums of chemical wastes at that site. A citizen's group called
the Grand Calumet River task force has been concerned about the
impact of Midco II on the Grand Calumet River.

In 1981, U.S. EPA constructed fences around Midco I and Midco II.
In 1982, U.S. EPA conducted a removal action at Midco I that
included removal of containerized wastes and some contaminated
surface soils, and installation of a temporary clay cover over most
of the site. On July 8, 1982, a public meeting was held to discuss
the Midco I removal action. During the Midco I removal action,
employees at the adjacent Indiana Department of Highways garage
complained of health problems possibly caused by chemical
emissions. To respond to these concerns, U.S. EPA monitored air
emissions during the removal action and obtained the services of
the Centers for Disease Control to review the health complaints.

From 1984 through 1989, U.S. EPA conducted a removal action at
Midco II that included the removal of containerized wastes, and
excavation and removal of some contaminated soils. During this
removal action, the U.S. EPA On-Scene Coordinators established and
maintained communications with 1local officials arnd private
citizens.

U.S. EPA held public meetings to discuss the initiation of the
Remedial Investigations/Feasibility Studies (RI/FSs) on February
21, 1985 for Midco I and on July 18, 1985 for Mideco II.
Residential well sampling conducted during the RIs identified
several contaminated wells, but the contamination was not
attributable to the Midco sites. These were handled through
letters and direct contact with the affected residents. U.S. EPA
provided updates to the public on the status of the RI/FSs using
fact sheets in November 1987 and December 1988.

The first public comment period on the FSs and the Proposed Plans
for the remedial actions was held from April 20 to May 19, 1989,
Proposed Plan Fact Sheets were mailed to over 100 concerned
parties. Oral comments were received during a public meeting held
on April 27. 1In addition, written comments were receivegd during
the public comment period. U.S. EPA considered these comments and
made its decision on the selection of the remedial actions for
Midco I and Mideco II in Records of Decision (RCDs) signed on June
30, 1989. U.S. EPA's response to the public comments received
during the public comment period are presented in a document called
"MIDCO I AND MIDCO II RESPONSIVENESS SUMMARY", which is attached to
the Midco I and Midco II RODs.
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On November 15, 1989, U.S. EPA issued a public notice of the
availability of the RODs and Administrative Records for those RODs,
and distributed a fact sheet that explained the remedies selected
in the 1989 RODs, the actions U.S. EPA was taking, and the
availability of the RODs and Administrative Records for the sites.

In July 1990, an alleged report of a cyanide burn in a Hammond
residential neighborhood was attributed to Midco I or Ninth Avenue
Dump and received media attention, including a broadcast on WBBM
TV. U.S. EPA conducted sampling in the area but cyanide was not
detected and no link to either site was found. Letters were sent
by U.S. EPA to the public and WBBM-TV explaining the results of the
tests.

In March 1991, U.S. EPA updated the public on its activities for
the Midco sites by distribution of a fact sheet.

On April 17, 1991, U.S. EPA excavated soil at Mideco I for a
treatability study of low temperature thermal desorption. This
study was conducted by the Waste Treatment Branch of the Office of
Solid Wwaste in Washington, D.C. An Indiana Department of
Tranportation facility is located adjacent to the Midco I site.
The Indiana Department of Transportation reported to U.S. EPA that
some of its employees had health problems on April 17. Indiana
Department of Transportatlon enployees were sent home that day.
This was reported in the local papers, which generated concerns
from some residents in Hammond. The City of Hammond sent a letter
to U.S. EPA, Region V regarding this matter, expressing concern
about why the City was not notified of this situation. The Agency
for Toxic Substances and Disease Registry reviewed the available
data and concluded that the concentrations of chemicals resulting
from the excavation were below levels of human health concern at
the Indiana Department of Transportation garage and in Hammond.
This was communicated to the City of Hammond in a letter from the
Regional Administrator, Region V, U.S. EPA. 1In this letter, U.S.
EPA committed to inform the City of Hammond of future on-site
activities of this magnitude.

Since the 1989 RODs, U.S. EPA gained new information about the
sites, and new and updated guidance relevant to the remedial
actions has been issued. As a result, U.S. EPA decided to amend
the 1989 RODs using Record of Decision Amendments. During the same
period of time, U.S. EPA reached an agreement with a group a
potentlally responsible parties for them to conduct the remedial
actions at the Midco sites. This agreement is included in a
proposed Consent Decree that has been lodged in the Federal
District Court in Hammond, Indiana. The United States Department
of Justice conducted a publlc comment period on this proposed
Consent Decree from February 6 through March 14. Public comments
received on the Consent Decree by the Department of Justice are
handled separately by the Department of Justice and are not
addressed in this Responsiveness Summary, except to the extent that
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the same comments were made to U.S. EPA on the ROD Amendments,

U.S. EPA provided a notice of the start of the public comment
period on the Record of Decision Amendments in two local papers on
February 7, 1992. This notice included a summary comparison of the
1989 RODs and the proposed ROD Amendments, and a notice of the
avajlability of the ROD Amendments for review. A notice announcing
extension of the public comment period to March 14 was advertised
in the same local papers on February 12, 1992. Administrative
Records for the sites were available for review in U.S. EPA's
Chicago office. 1In addition, a Fact Sheet presenting the proposed
ROD Amendments was prepared and distributed to approximately 300
parties. One oral comment on the ROD Amendments was received at
the public meeting held on February 20, 1992. 1In addition, written
comments were received from the Grand Calumet River Task Force, and
from U.S. Reduction Company (USR Comments) .

III. SUMMARY OF COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD
AND USEPA RESPONSES

1. U.S. Reduction Company commented on its view of the criteria
under CERCLA for the remedy selection as follows:

U.S5. Reduction II is entitled to demand that the EPA select
the most cost-effective and technologically-feasible methods
to accomplish a "Superfund quality" clean~-up which are both
necessary and consistent with the National Contingency Plan.
(P. 2 of USR Comments).

In general, the remedial action or removal action selected
must: - Be necessary; - To the extent practicable, be
consistent with the NCP (40 CFR Part 300); - Provide a cost
effective response; - Attain a degree of cleanup which, at a
minimum, assures protection of public health and the
environment; - At least meets the most stringent legally
applicable or relevant and appropriate standarg, reguirement,
criteria or limitation under federal or state environmental
laws ("ARAR's"), including maximum contaminant levels
("MCL's") established for drinking water under the Safe
Drinking Water Act {42 U.S.C. 300 et seg.]} {(p. 13 of USR
Comments) .

U.S. EPA'S RESPONSE:
The criteria that U.S. EPA is required to follow in selection of

remedial actions under the remedial program are clearly defined in
Section 121 of CERCLA and in 40 CFR 300.430 of the National
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Contingency Plan (NCP). The NCP provides for evaluation of nine
criteria for selection of remedial action under the remedial
program: two threshold criteria, five primary balancing criteria,
and two modifying criteria (40 CFR 300.430(f)). The two threshold
criteria that each alternative must meet in order to be eligible
for selection are:

- overall protection of human health and the environment; and

- compliance with applicable or relevant and appropriate
requirements (ARARs) (unless specifically waived).

The five primary balancing criteria are:
- long~term effectiveness and permanence;
- reduction of toxicity, mebility, or volume through treatment;
- short-term effectiveness;
- implementability; and
- cost.

The two modifying criteria are:

state acceptance; and
- community acceptance.

The nine criteria evaluation procedure is consistent with the
requirements of Section 121 of CERCLA. Cost and implementability
are two important primary balancing criteria. Other important
balancing criteria are long-term effectiveness and permanence,
reduction in toxicity, mobility, or volume through treatment, and
short-term effectiveness,

U.S. EPA selects the remedial action that provides the best balance
of the five criteria, and that meets the threshold criteria. The
remedial action may be modified in response to public comments or
state concerns. Cost effectiveness and implementability are
important and are seriously considered by U.S. EPA, as are the
other criteria. Pursuant to Section 121 of CERCLA, U.S. EPA is
required to have a preference for selection of remedies that
permanently and significantly reduce the toxicity, mobility or
volume of the hazardous substances, and is required to select
permanent solutions and alternative treatment technologies or
resource recovery technologies to the extent practicable.
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2. The Grand Calumet River Task Force requested that
desalinization treatment be used in place of deep well injection to
dispose of the salt-contaminated ground water. They suggested that
the desalinization plant be combined with a desalinization plant
built at a local sanitary district that could treat salty ground
water from the sites and deal with storm-water runoff problems
arising from use of salt for snow melt.

U.S. EPA'S RESPONSE:

As an alternative to deep well injection, the alternative of
desalination by evaporation was evaluated in the Fea51b111ty
Studies (see Alternatives 4E). 1In the Feasibility Studies it was
determined that desalination treatment by reverse osmosis would not
be beneficial because it is not capable of sufficiently reducing
the volume of the salt-contaminated ground water at these sites.

The evaporation alternative would be more expensive than deep well
injection. Although the cost estimates of the evaporation
alternative included in the Feasibility Studies were comparable to
the costs for deep well injection, these cost estimates did not
include costs for the extensive treatment of the salt cake
recovered from the evaporation operation that would be required to
meet the RCRA Land Disposal Restrictions, did not include costs for
adequate air emission controls, nor costs for adequate treatment of
the condensate water prior to discharge. Inasmuch as U.S. EPA has
determined that deep well injection of the ground water once it
meets maximum contaminant levels (MACs) could be conducted in a
manner that would be protective of human health and the environment
and in compliance with applicable requirements, there would be
little if any benefit of evaporation over the deep well injection
alternative.

3. U.S. Reduction contends that it did not have an adeguate
opportunity to comment on the 1989 RODs (see p. 2 of USR Comments).

U.S. EPA'S RESPONSE:

As stated in U.S. Reduction's comments, it was notified that it was
a potentially responsible party for the Midco sites in a letter
from U.S. EPA dated June 30, 1987. This was two years before the
1989 RODs were signed.

Following completion of the RI/FSs, U.S. EPA announced the public
comment period on the Proposed Plans for remedial actions at Midco
I and Midco II in the Hammond Times and in the Gary Post Tribune
on April 20, 1989, and the public comment period was held from
April 20 through May 19. U.8. Reduction had an opportunity to
provide comments on the Proposed Plans for remedial action along
with other members of the public during that period of time.
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Contrary to U.S. Reduction's statement on p. 5, another notice
letter from U.S. EPA identifying U.S. Reduction as a potentially
responsible party, and providing it with a copy of the Proposed
Plan for remedial actions at Midco I and Midco II, was received by
a representative of U.S. Reduction on May 11, 1989. Yet U.S. EPA
received no comments from U.S. Reduction on the 198% RODs until its
comments on the ROD Amendments were received in March of 1992.

In spite of this, U.S. EPA will respond to U.S. Reduction's
comments on the 198% RODs in this Responsiveness Summary.

4. U.S Reduction objects to use of a residential development
scenario in the risk assessments at Midco I and Midco II and claims
that use of a residential development scenario is not backed up by
the Administrative Record (pp. 18-25 of USR Comments).

U.S. EPA'S RESPONSE:

U.S. Reduction argues that U.S. EPA did not follow its own
regulations and guidance for the risk assessments for Midco I and
Midco II. U.S. Reduction provides an incomplete and misleading
presentation of U.S. EPA guidance and regulations. On page 24 of
the USR comments, U.S. Reduction indicates that U.S. EPA assumed
that residential development would occur on the sites. However,
the guidance referenced by U.S. Reduction makes it clear that the
residential analysis is appropriate if residential use is
"possible" ("Risk Assessment Guidance for Superfund, Volume I,
Human BHealth Evaluation Manual" (HHEM), pp. 6-7). Use of a
residential development scenario does not mean that it is assumed
that it will occur. To the contrary, the HHEM indicates that the
residential analysis should not be undertaken only if the
likelihood of residential use is "exceedingly small" (HHEM p. 6-7).
The HHEM also encourages the use of professional judgment in
considering pathways of exposure, including all pathways that would
have "catastrophic consequences" even if "its probability of
occurrence is very low" (HHEM p. 6-17).

U.S. Reduction also claims that the HHEM strongly suggests usage of
aerial photographs to determine current and potential future use of
sites. U.S. Reduction states that this is the "worst example".
Based on this, U.S. Reduction conjectures "whether ... a review of
these aerial photographs was simply not done because to do so would
contradict ... assumption previously made by U.S. EPA" ({p. 21 of
USR Comments). Yet, a reading of Section 6.2.2 of the HHEM clearly
shows that while review of aerial photographs is listed as a
source of information for determining current land use (p. 6-6), it
is not mentioned as a source of information for future land use (p.
6-7). Please note that U.S. EPA did use aerial photographs to help
assess current conditions at the sites (see Sections 1 of the
Remedial Investigations).
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U.S. EPA agrees that information from Bureau of Census projections,
zoning ordinances, and city master plans are valuable to consider
in evaluating future land use (to the extent available}, and this
is consistent with the HHEM (p. 6-7). However, the HHEM
emphasizes:

Note that while these sources provide potentially useful
information, they should not be interpreted as providing proof
that a certain land use will or will not occur.

Furthermore, the HHEM is gquidance and there is no need to obtain
all information on a site if the information available is adequate
for making a decision (p. ii of the HHEM).

Bureau of Census projections were considered by U.S. EPA for the
Midco I and Midco II sites. 1In Sections 4.3 of the Midco I and
Midco II Remedial Investigations, Bureau of Census statistics from
1970 and 1984 on the populations of Hammond and Gary were reported.
The population trends described in the Remedial Investigations are
the same as described by U.S. Reduction using data from 1980 and
1990. However, the Remedial Investigations noted that "This large
drop in populaticon in Lake County is most likely due to the
depressed economy. of the area which relies heavily on steel
industries, but may in part be due to families moving to outlying
communities". In other words, population trends can be cyclical.
With improvements in the economy, the populations of Hammond and
Gary could increase.

In addition, the :zoning and city plans were taken into
consideration. Page 4-6 of the Midco I Remedial Investigation
states that the area is zoned M-3, heavy industrial district. Page
4-8 of the Remedial Investigation mentions the expansion plans for
the Gary City Airport.

The information in the Administrative Records for both the 1989
RODs and the ROD Amendments demonstrates that future residential
development is possible at the Midco I and Midco II sites. A
logical argument for this was previously provided on page 18 of the
Responsiveness Summary attached to the 1989 RODs. Although
presently zoned heavy industrial both Midco I and Midco II were
described as primarily light industrial and commercial (p. 4-5 of
the Midco 1 Remedial Investigation, and p. 4-6 of the Midco II
Remedial Investigation). One residence is located 500 feet south
of Midco I on Blaine Street. 1In addition, there are a number of
residences approximately one mile southeast of Midco II. These
residences are within the same commercial and light industrial
areas as Midco I and Midco II (Responsiveness Summary p. 18,
attached to the 19839 RODs). Previously a plat map had been
prepared for residential development of the area that includes
Midco I (see Figure 1-2 of the Midco I Remedial Investigation). A
sand stripping operation had been conducted on property east of
Midco I (see Figure 108 of the Midco I Remedial Investigation). A
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sand stripping operation could transport contaminated soils to a
residential location. A sewer line had been constructed to serve
the proposed new development (see p. 4-33 of the Midco I Remedial
Investigation, and p. 8 of the Ninth Avenue Dump Public Review
Draft Remedial Investigation Report).

This information demonstrates that the Midco I and Midco 1II
properties could possibly be used in the future for residences.
Indeed the Midco I area was seriously considered for residential
development. Therefore, residential development is possible.
Long-term protection could extend for hundreds or more years. Over
a period of even less than 100 years, zoning ordinances and land
use can change dramatically as evidenced by the changes in
development over a period of only 30 years near Midco I and Midco
II from undeveloped wetlands to being within a light industrial and
commercial area, and nearby highly populated residential areas (see
Sections 1.5 of the Midco I and Midco II Remedial Investigations).

Finally U.S. EPA would like to emphasize that risks at the Midco I
and Midco II sites would still be high enough to Jjustify the
remedial actions being taken at the site even under an industrial
development scenario. Industrial development scenarios were also
evaluated in the Midco I and Midco II Remedial Investigations, as
well as being evaluated in the Responsiveness Summary, which is
attached to the RODs. The results of the Remedial Investigation
evaluations are summarized in the following statement on page ES-6
of each RI report (also see p. 5-56 and Table 6-18 of the Midco I
RI, and p. 6-53 of the Midco II RI):

The exposures to adults would not vary significantly [from the
residential development scenario] because the routes of
exposure and concentrations of contaminants would be the same.
The only difference would be in the chronic intake, because
the industrial scenario would assume water is drunk from an
on-site well for 250 working days, instead of the 365 days
assumed for the residential development.

It follows that the estimated risk from ground-water ingestion in
case of future development of the sites for industrial uses, would
not vary significantly from the risk estimated for the residential
development scenario.

The risks due to soils in the industrial development scenario was
addressed by EPA in the Responsiveness Summaries, which are
attached to the RODs. On page 17 of these Responsiveness
Summaries, EPA states that the risks for the industrial development
scenario is approximately 60% of the risks for the residential
development scenario. Therefore, the risk estimates for soil
exposures would be a significant fraction of the substantial risks
for the residential development scenario (at Midco I carcinogenic
risk (excluding arsenic) = 4.1 X 10° and non-carcinogenic risk
index of 3.6; at Midco II carcinogenic risk (excluding arsenic) =
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5.7 X 10 and non-carcinogenic risk index (excluding arsenic) = 1.7
(p. 8 of the ROD Amendment Summaries)).

5. U.S. Reduction makes the following general statements and
inquiries regarding U.S. EPA's selection of the deep well injection
technology for disposal of contaminated ground water after
treatment:

[Tlhe U.S. EPA should have gone further to educate itself of
the potential catastrophic consequences, both in financial
terms and in environmental terms, which may result from making
a decision to locate, drill and operate a deep underground
injection well with no concrete site specific data to support
that decision (pp. 26-27 of the USR Comments);

To focus attention on this incredible lack of a proper data
base, one need only reference page 2-14 of the Dames & Moore
Public Comment Feasibility Study for the Midco IT site. (p. 28
of the USR Comments)

Upon what 'limited information available' did Dames & Moore
conclude that the 'Mt. Simon formation in the area could be
used for saline water injection'? (p. 28 of the USR Comments) ;

It is, therefore, extremely extraordinary, if not shocking, to
find that here, in the Superfund context, the U.S. EPA is so
prepared to embark on such a major capital investment, with
such a potential for irreversible environmental catastrophe,
based upon data that even it admits is "limited". (p. 28 of
the USR Comments) ;

It appears as though there is an extremely limited data base
of reliable geological data from which to make any reasoned
predictions as to the capabilities of the lower Mt. Simon
formation to receive and contain contaminants in a manner so
as to not result in a violation of any ARAR's, including any
MCL's or any background concentration for total dissolved
solids ("TDS"). (p. 30 of the USR Comments).

U.S. EPA'S RESPONSE:

U.S8. Reduction implies that the personnel involved in preparing and
reviewing the documents for the remedy selection know very little
and did not inform themselves about any potential problems with
application of deep well injection technology in the area of the
Midco I and Midco II sites. The Feasibility Studies were prepared
by Dames and Moore with oversight by personnel from Environmental
Resources Management, U.S. EPA, Roy F. Westen, Inc., and by Dr.
Keros Cartwright.
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The qualifications of the personnel involved are impressive, and a
number of them have in-depth experience in deep well injection
technology as well as a thorough understanding of the geology of
Northwest Indiana. Dames and Moore is an engineering firm with
extensive experience in investigation and remediation of hazardous
waste sites (see brochures in the Administrative Records).
Environmental Resources Management has extensive experience in
investigation of hazardous waste sites (see brochures and resumes
in the Administrative Records). U.S. EPA Region V has been
responsible for oversight of 11 deep injection wells into the Mt.
Simon formation in northwestern Indiana since 1984. This included
oversight of construction of three deep injection wells. U.S. EPA
reviewed the Feasibility Studies and prepared the 1989 RODs and the
ROD Amendments. The resume of Dr. Leah Haworth of Region V, who
part1c1pated in the preparatlon of the Midco I and Midco II ROD
Amendments is included in Attachment 1 of this Responsiveness
Summary and included in the Administrative Records. Roy F. Weston,
Inc., is an engineering firm that has extensive experience in
investigation and remediation of hazardous wastes sites. This firm
was employed by U.S. EPA for oversight of the Feasibility Study,
and they paid special attention to review of the cost estimates.
Dr. Keros Cartwright is a nationally recognized expert in
hydrogeology who has participated in review of a number of deep
well 1nject10n projects. Dr. Cartwrlght was under a subcontract
with U.S. EPA and participated in review of the Feasibility Studies
and the draft RODs and ROD Amendments. Dr. Cartwright's resume is
included in Attachment 1 of this Responsiveness Summary and is
included in the Administrative Records. With this wealth of
experience, U.S. EPA has been well prepared to evaluate the
potential success, protectiveness and costs of deep well injection.

It is generally accepted that reliance upon any document is
premised not only on the data provided in the document, but also on
the knowledge, perception, and abilities of those who prepared the
document. U.S. EPA relied upon the broad base of experience of the
parties involved in the preparation of documents for the remedy
selections. The part1c1pat10n of the parties listed above in the
preparation and review of documents for the remedy selectlon is
clearly documented in the Administrative Records.

In addition, information on pages 2-7 of the Responsiveness Summary
for the 1989 RODs indicates that U.S. EPA is aware of any potential
problems associated with deep well injection, and is taking
stringent measures to prevent them. In the Responsiveness Summary,
U.S. EPA responded to comments regarding the safety of deep well
injection. U.S. EPA's response included a discussion of a GAO
Report on underground injection wells ("Hazardous Waste Controls
Over Injection Well Disposal Operations", GAO/RCED-87-170, August
1987) .

A multitude of data is available from the deep injection wells in
the vicinity of the Midco I and Midco II sites. Eight wells are
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located within a ten mile radius of Midco I and Midco II. This
data includes geophysical well logs, cores, pressure transient
tests, injectivity tests, drill stem tests, and water samples from
all major aquifers between the surface and the granitic basement
complex beneath the Mt. Simon formation. Additional water quality
data for the Mt. Simon formation is available from a U.S.
Geological Survey test well in northeastern 1Illinois, and
additional data for overlying formations is available from water
wells in northeastern Illinois and a ground water monitoring wel

at Midwest Steel. :

Furthermore, preliminary modeling was conducted by Environmental
Resources Management with oversight by U.S. EPA that indicated
(based on conservative assumptions) that the injected contaminants
would remain 120 feet below the Lower Eau Claire formation (which
is expected to be the lowermost underground source of drinking
water (USDW)) and within 1.0 mile radius of the well for the 10,000
year period after injection (see Executive Summary from "Deep
Injection Well Model Results", August 20, 1991, which is in the
Administrative Records). All of this data and evaluation has lead
U.S5. EPA to the conclusion that the lower Mt. Simon formation at
the Midco sites is very likely to be suitable for the injection of
non-hazardous waste in volumes projected for Midco I and Midco II.

Although there is ‘plenty of evidence to indicate that deep well
injection of treated ground water can be conducted safely and
effectively at the Midco sites, that does not mean that U.S. EPA,
simply by selecting this remedy in ROD Amendments, is indicating
that site specific testing is not necessary prior to conducting the
deep well injection. CERCLA regquires compliance with all the
substantive provisions of applicable or relevant and appropriate
requirements (ARARs). This dincludes the reguirements of the
Underground Injection Program. As a result, the deep well
injection at the Midco sites must at least comply with the same
substantive requirements as a private deep injection well. The
ARARs for the deep well injection are identified on pp. 15 and 16
of the Midco I ROD Amendment and p. 16 of the Midco II ROD
Amendment. Pages 13 through 25 of Attachment 1 to the proposed
Consent Decree, Statement of Work, 1lists tests that must be
conducted and conditions that must be met for operation of the deep
well injection system, including compliance with ARARs. This
includes geological and chemical sampling and testing to confirm
the technical premises on which the preliminary model was based,
and requirements for injection well construction, operation and
monitoring. 1In addition, the design and operation of the deep well
injection system must be reviewed and approved by U.S. EPA in a
process that is substantially equivalent in substance to the permit
process for private deep well injection.
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6. U.S. Reduction indicates that it believes that the potential for
success of deep well injection at the Midco sites is comparable to
the potential for success in the ocil and gas industry (p. 27 of USR
Comments) .

U.S8. EPA'S RESPONSE:

In contrast to some oil and gas exploration, U.S. EPA is looking
for a thick geological formation whose presence and characteristics
have been evaluated based on the abundant data sources listed
above. U.S. EPA would not recommend the deep well injection option
if ample information were not available which indicate that the
site is likely to be suitable. Of course, as mentioned before, the
suitability of the site will have to be confirmed by tests
conducted at the actual injection well site.

7. U.S. Reduction quotes the Midco II Feasibility Study as
follows: "despite an acknowledgement that there is 'limited
information available', it is concluded that the 'Mt. Simon
formation in the area could be used for saline water injection'
(p.28). U.S. EPA admits its data is "limited" (p. 28 of USR
Comments) .

U.S5. EPA'S RESPONSE:

From reading this quote in context, it is apparent that the
reference to limited information included in the Feasibility Study
prepared by Dames & Moore applies mainly to the ability to comply
with the requirements of the Underground Injection Control (UIC)
program, especially those for injection of hazardous wastes. Deep
well injection of hazardous wastes is not allowed in the ROD
Amendments since the ground water must meet the maximum allowable
concentrations (MACs) prior to deep well injection. This
eliminates most of the uncertainty about the acceptability of deep
well injection as proposed in the ROD Amendments.

8. "Upon what data did ERM make the assumption that the liquid
currently existing in the lower Mt. Simon formation contains a
sodium chloride ("NaCl"} concentration of 12.4%?" The U.S. EPA is
predicting the lower Mt. Simon to be 2,000 ft. below the surface.
Natural NaCl concentration in formations at this level are not
typically this high [12.4%]." (p. 28 of USR Comments). "Upon what
data did ERM make the assumption that the liquid to be injected
would be 'pure water'?" (p. 29 of USR Comments).

U.S5. EPA'S RESPONSE:

The document being referred to in U.S. Reduction's comments is:
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"Deep Injection Well Model Results", August 20, 1991, by
Environmental Resources Management. The objective of this modeling
effort was to determine whether injection of ground water from the
Midco sites is expected to affect the lowermost USDW (this is
expected to be the Lower Eau Claire formation). The modeling was
designed to predict the maximum extent of vertical and lateral
migration of contamination that would result from deep well
injection at the Midco sites. The maximum extent of migration was
evaluated by using rock and fluid characteristics that are as
unfavorable for containment of the injection fluid as can
reascnably be expected. This is what U.S. EPA calls "conservative"
modeling.

The modeling was conducted using specific gravities of the fluid in
the injection zone of 1.04 and 1.09 in order to evaluate the
potential affect of the density of the fluid in the injection zone
on contaminant migration. These densities happen to correspond to
salt contents of 6.0% and 12.4%, respectively (although it is the
densities, not the salt contents, which affect the modeling
results). These specific gravities bracket actual conditions
measured in nearby deep wells (see references in Attachment 2) and
so provide conservative estimates of the extent of migration. The
effect of the higher specific gravity in the injection zone is to
increase the force of buoyancy driving less-dense injectate
vertically and laterally away from the point of injection. The
effect of the lower specific gravity is to increase migration due
to pressure buildup in the injection zone (advective flow).

In addition, the modeling assumed that the injectate would have the
same specific gravity as "pure water" (i.e. 1.0). Again the effect
of this assumption is to increase predicted vertical migration and
provide a conservative estimate of the extent of migration.

In all cases, even using these and other conservative assumptions,
modeling indicated that the injectate would not affect the water
guality of the lowermost USDW even over a period of 10,000 years.

9. The Grand Calumet River Task Force stated that a "i'salty!
subsurface agquifer may be needed to provide usable surface water"
at some point in the future.

USEPA RESFONSE:

The Underground Injection Control (UIC) program's mandate is to
protect underground sources of drinking water (USDWs). In general,
under the UIC regulations, a USDW is any aquifer which contains
less than 10,000 mg/1 of total dissolved solids (TDS). To put this
in perspective, almost all drinking water being used today has less
than a few hundred mg/l1 TDS. Above this level water becomes
unpalatable. As you can see, many “salty" aquifers are being
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protected as future potential sources of drinking water. Only the
most "salty" are considered acceptable for deep well injection
operations such as is proposed for Midco I and Midco II.

10. "Data U.S. Reduction II has obtained shows that in Minnesota
the Mt. Simon produces fresh water at slightly higher elevations."
(p. 29 of USR Comments). References are made to data from
Minnesota, southwestern Indiana and southeastern Illinois, and
northwestern and southwestern Ohio (pp. 30-31 of USR Comments).

U.S., EPA'S RESPONSE:

The data referred to above are from sites in Minnesota, southern
Illinois, southern Indiana, and Ohio that are all several hundred
miles from the proposed Midco injection well. Therefore, this data
is of limited use in the characterization needed for the Midco
injection well. The abundant data from deep wells within northwest
Indiana provide more useful data for evaluation of conditions for
deep well injection at the Midco sites.

11. U.S. Reduction expressed concern that a number of potential
mechanisms for contamination of other aquifers was not addressed at
Midco I and Midco II including:

Should these dissolved solids precipitate before leaving the
well casing or the annulus of the well, the well could become
plugged. Such precipitation can also effect the permeability
of the lower Mt. Simon immediately around the well. This can
cause fracturing of the formation and abandonment of the well.
Also, chlorides under the heat and pressure caused by
injection can become corrosive, causing the casing to corrode
and leak. (p. 29 of USR Comments)

Are the data points obtained from other wells completed within
the Mt. Simon formation sufficient in number and sufficiently
close to the proposed well to allow geological experts to
accurately predict the degree of uniformity of depth of the
formation? ... Thus, the degree of accuracy of the
predlctlons regardlng the unlformlty of the depth of the Mt.

Simon formation in this area is extremely critical. (p. 29 of
USR Comments). ... Without more site specific data concernlng
the depth of the lower most portion of the Mt. Simon, there is
a substantial risk that the parties involved herein, should
they commence drilling, will be drilling "blindly" and will
run a substantial risk of drilling completely through the Mt.
Simon formation before they decide to complete the well. If
this is true, then good operating practice and regulatory
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requirements would dictate abandoning and plugging the well.
There is no indication that any cost or probability factor has
been calculated for this definite possibility. (p. 32 of USR
Comments).

What data, if any, has been generated relative to natural
conduits which may exist within the Mr. Simon formation, as
well as above the formation or below it? For instance, what
geological data has been developed to confirm at this point
whether or not there exists within the area any fault lines,
karst conditions or other geological phenomenon which have
been known to act as conduits for the upward and downward
migration of contaminants in deep underground injection wells?
(p. 29-30 of USR Comments).

U.S. Reduction inguired about data regarding hydraulic
pressures found in the lower Mt. Simon formation, and the
potential for contamination of aquifers above the Mt. Simon
due to the "geyser effect" (p. 32 of USR Comments).

U.S. Reducticon expressed concerns about fractured formations,
and leaking well casings, and about deep well injection
operations causing earthquakes (p. 34 of USR Comments) .

In addition, the Grand Calumet River Task Force expressed concern
about "contamination from drilling, accidental subsurface
contamination from in-ground or above-ground contaminates,
accidental injection of contaminated liquids and/or inadequate
monitoring of injection water".

U.S. EPA'S RESPONSE:

The Responsiveness Summary for the 1989 RODs provided U.S. EPA's
response to similar concerns expressed in the public comments for
the 1989 RODs. As stated in response to a previous comment, U.S.
EPA will require the deep well injection at the Midco sites to
comply with all of the substantive requirements of the UIC program
that would apply to a well operated by a private party. The UIC
regulations and program require many measures to assure that the
deep well injection operation does not cause contamination of other
agquifers. A number of these measures, including tests and
requirements, are included in the Statement of Work in the Consent
Decree.

The potential for harmful affects from the deep well injection is
reduced compared to the 1989 RODs because the alternative of
injection of the ground water without treatment has been

eliminated. The ground water will have to meet what is called
maximum allowable concentrations (MACs) prior to deep well
injection. Generally the MAC for a parameter is 6.3 times the

concentration that would be protective for drinking water usage,
Once the ground water meets the MACs it is no longer regulated as
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a hazardous waste under the Resource Conservation and Recovery Act.

Following are statements included in ©pages 2-7 of the
Responsiveness Summary for the 1989 RODs that summarize many
important UIC program regquirements:

Regulations regarding permit regquirements have undergone
extensive review and public comment. Permit conditions
prohibit any injection activity that allows the movement into
a USDW of fluid containing any contaminant, if the presence of
that contaminant may cause a violation of any primary drinking
water regulation (40 CFR 144.12) or may otherwise adversely
affect the health of persons.

Underground injection permits include strict construction,
corrective action, operation, abandonment, monitoring,
reporting and financial regquirements to assure that the
injection well is constructed and operated in a manner that
will meet U.S. EPA requirements and be protective of human
health and the environment.

Further data collection is required during construction of the
deep well to determine or verify the geology and the gquality
of the construction. Measurements include resistivity,
spontaneous potential, «caliper, cement bond, density,
temperature, porosity, gamma ray and fracture finder logs, a
pressure test, a radicactive tracer survey, core samples, and
a casing inspection survey. The injection well must be cased
and sealed to prevent any migration of injection fluid up the
borehole.

The owner or operator must assure that the injection pressure
at the wellhead does not exceed a maximum pressure in the
injection zone [this pressure will be determined during U.S.
EPA's review and approval process] during injection, and does
not initiate new fractures or propagate existing fractures in
the injection zone. The injection tubing must be surrounded
by an annular space, which is filled with fluid. The
injection pressure, flow rate, and volume of injected fluids,
and the pressure on the annulus, must be continuously
monitored.

U.S. EPA uses three interrelated program requirements to
assure compliance with well operating regulations. Mechanical
integrity tests measure the operating soundness of the wells,
including checking for leaks. Operator reports include
information on the waste being injected; the well pressure,
flow rate and volume; and report the degree of permittee
compliance with these permit conditions. Periodic inspections
determine the accuracy of operator self-monitoring and the
adequacy injected-waste sampling.
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The GAO report concluded that the new deep well injection
requirements should provide additional safeguards to prevent
the contamination of USDWs.

Regarding concerns about precipitation, through the review,
approval and oversight process for the deep well injection, U.S.
EPA will assure that measures are taken to prevent precipitation of
solids from plugging the formation. The well operator shall sample
and test the fluid in the injection formation and_ the formation
itself for compatibility with the injectate. If any adverse
effects are noted, the operator must take appropriate control
measures, such as the addition of a buffer fluid prior to injection
of the waste, increased filtering of the injectate, or added
pretreatment of the injectate. Limits on the injection pressure
will be enforced so that the injection will not have the potential
to fracture the formation and allow injection fluid to migrate out
of the injection zone.

Regarding concerns about corrosion, U.S EPA requires that casing
material be chosen which is expected to remain without leaks from
corrosion for the life of the well. The well operator must show
that casing and tubing material meets this requirement before the
well is constructed.

Regarding concern about drilling completely through the Mt. Simon
formation, it should be noted both that this is unlikely to occur
accidently and that the consequences of this occurrence is not
undesirable as indicated by U.S Reduction. Accidently drilling
through the Mt. Simon formation is unlikely because the depth of
the Mt. Simon formation is well defined and because the drilling
depth can be controlled with sufficient accuracy. Based on the
abundant data from deep wells in northwest Indiana, it is known
that the structure of the Mt. Simon formation is not complex; it is
laterally continuous and subject only to broad-scale folding in
this area. As a result, the depth of formation boundaries can be
accurately predicted to within 100 feet or 1less (see permit
applications and completion reports for Criterion Catalyst and
Midwest Steel). During the drilling, the drill cuttings (including
rock fragments from the rock being drilled through) are
continuously brought to the surface and examined by microscope.
Using this record and a detailed record of drilling speed, the well
driller can accurately predict formation boundaries.

Drilling through the Mt. Simon formation and inte the top of the
preCambrian basement granites is not an environmental concern
because the basement rock is virtually impermeable. It may even be
desirable to drill all the way through the Mt. Simon formation,
because in some locations a very permeable layer is present at the
formation boundary between the Mt. Simon and the granites. This
layer can accept a large volume of wastewater with minimal pressure
buildup.



1%

Regarding the potential presence of natural conduits that would
cause upward migration of fluids, review of information from nearby
wells at USX, Inland Steel, Midwest Steel, and Bethlehem Steel do
not indicate the existence of any natural conduits that may allow
fluid migration. U.S. EPA will require that tests be conducted to
assure that this condition does not exist at the injection well
site. During drilling of the well, tests will be performed to
determine the extent of the reservoir, which will indicate whether
any natural conduits exist at that time. These tests will be
repeated annually to assure that conduits have not developed.

Regarding hydraulic pressures in the Mt. Simon formation, hydraulic
pressures have been recorded from all deep injection wells in the
vicinity of the Midco sites. This data shows no indication that
any abnormally high pressure formations exist in this area. During
the review and approval process, U.S. EPA will assure that the
available data on formation pressures is taken into account when
the drilling program is planned. If necessary, Barite and other
drilling additives will be added to the drilling mud to ensure that
the formation fluid does not move uphole during drilling and into
any USDW.

Regarding the potential for the deep well injection to cause an
earthquake, U.S. EPA regulations require that injection wells not
be located in areas where transmissive faults might allow migration
of waste out of the confining zone, and that injection pressures be
maintained below a level that might cause movement along a fault.
To ensure that this does not occur, a review of all available
geologic literature will be conducted for the Midco sites. Such a
review has already been conducted for the petitions and permit
applications for deep wells in the area (see references listed in
Attachment 2), and no cause for concern about geclogic faults was
found.

In addition, the Consent Decree requires that an in-situ stress
test be conducted during construction of the well to determine the
fracture closure pressure of the injection interval (p. 21-22 of
the Statement of Work, Attachment 1 to the Consent Decree}. By
requiring that the maximum injection pressure is set below the
fracture closure pressure, U.S. EPA will assure that fractures are
not caused by the deep well injection.

The problems at the Department of Defense deep well injection at
Rocky Mountain arsenal are very unlikely to occur at the Midco
sites because there are no indications of faulting in the northwest
Indiana area.

12. U.S. Reduction seems to indicate that U.S. EPA is relying on
an after-the-fact contingency plan instead of prevention of
contamination of other aguifers. U.S. Reduction states that the
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cost effectiveness of these contingency measures was not evaluated.
(P. 33 of USR Comments). :

U.S. EPA'S RESPONSE:

The previous answers clearly demonstrate that U.S. EPA's focus is
on taking all measures necessary to prevent contamination in the
injectate from moving outside of the confining zone. U.S. EPA will
require that contingency measures be taken in case a USDW is
contaminated. The possibility that contingency measures will have
to be implemented at the Midco sites is very remote because of what
is known about the geologic conditions, because of the controls
being placed on the deep well injection, and because the ground
water must meet the MACs prior to deep well injection, that is, be
within a factor of 6.3 times concentrations that are safe for
drinking water usage.

13. U.S. Reduction states that U.S. EPA should select reinjection
of ground water into the Calumet aquifer instead of deep well
injection (p. 35 of USR Comments).

U.S. EPA'S RESPONSE:

This option is already allowed at both the Midco I and Mideco II
sites under the ROD Amendments. It states on page 2 of each
Declaration for Record of Decision Amendment: "Alternatively, the
ground water could be treated to remove hazardous substances
followed by reinjection of the ground water into the Calumet
aquifer in a manner that will prevent spreading of the salt plume."
This is the alternative that was selected for the Ninth Avenue Dump
site, where a slurry wall was constructed around most of the
contaminated ground water. The ground water within the slurry wall
will be pumped, treated for hazardous substances, and then
reinjected within the slurry wall. The slurry wall will prevent
the reinjection of the ground water from spreading the salt plume.
The requirement against spreading the salt plume is to prevent the
CERCLA action from causing contamination of the aquifer and the
nearby wetlands where it does not presently exist.

U.S. EPA is concerned about the water quality of the Calumet
aguifer. Available data indicates that while the Calumet aquifer
has localized pockets of contamination from contaminant sources,
overall it is of drinking water quality. In addition, it is used
for drinking by a number of residents in the area. The Calumet
aquifer has been determined to be a drinking water aquifer under
U.S. EPA's ground-water classification system.

Deep well injection is safe and environmentally protective if it is
conducted using the proper procedures and in the right geological
conditions. The presently available information indicates that the
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geological conditions at the Midco sites will be acceptable for
injection of the contaminated ground water once it meets the MACs.
Deep well injection has an advantage over the reinjection option,
in that the salt-contaminated ground water is removed from a
drinking-water aguifer and fcllowing treatment is injected into an
aguifer that already naturally contains salt.

14. U.S. Reduction contends that U.S. EPA should have conducted a
"preliminary scientific literature search and screening process"
for the soil treatment process before selection of the
solidification/stabilization treatment alternative for soils (p. 37
of the USR Comments).

U.S. EPA'S RESPONSE:

U.S. EPA has already completed preliminary scientific literature
searches and screening processes for soil treatment, and included
the results in guidance documents that are included in the
Administrative Records. For example, Dames & Moore indicated that
they used the "Handbook Remedial Action at Waste Disposal Sites",
October 1985, OSWER Dir 9380.0-0, which is included in the
Administrative Records (see References at the end of Chapter 4 of
the Feasibility sStudies). This guidance document includes a
summary of available information on solidification/stabilization at
the time (immobilization) in pages 9-50 and 9-51, and includes a
number of references that include more detailed information.

It is pointed out on page 22 of the Midco I ROD Summary and on page
21 of the Midco II ROD Summary that solidification/stabilization
was selected as the best demonstrated technology for treatment of
a number of hazardous wastes as defined under the Resource
Conservation and Recovery Act for treatment of cadmium, chromium,
lead, nickel, silver, arsenic, and selenium. U.S. EPA had to go
through testing and screening processes to make this determination.
This process is summarized for some hazardous wastes in the
preamble to 40 CFR 268 August 17, 1988 (53 FR, No. 159, pp. 31152~
31174), and further information is provided in 54 FR, No. 7, pp.
1055-1120 and 1098-1099, and in the Best Demonstrated Available
Technology Background Documents Volumes 1-18. These documents are
included in the Administrative Records. Data on immobilization of
chromium, copper, nickel, copper, lead, zinc, cadmium, and arsenic
used to develop a U.S. EPA report are included in Attachment E to
the 1989% ROD Summaries.

Another guidance document summarizing information from the
scientific literature and that is referenced in the 1989 RODs is
the "U.S. EPA Technology Screening Guide for Treatment of CERCLA
Soils and Sludges", Sept. 1988, EPA/540/2~88/004 (Midco I ROD
Summary, p. 22, and Midco II ROD Summary p. 21). Table D-2 of this
guidance document indicates that solidification/stabilization has
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demonstrated effectiveness for metals in soils and potential
effectiveness for organic compounds in soils.

It should be pointed out that solidification/stabilization was not
an unusual treatment technology. In 1989, it was selected in 18
out of 100 RODs that included source control measures (Exhibit 1,
ROD Annual Report 1989 (EPA/540/8-90/006).

Although the bodies of the ROD Amendments do not further address
the effectiveness of solidification/stabilization, since selection
of this treatment alternative did not change from the 1989 RODs, a
number of additional documents were added to the Administrative
Records that provide information on more recent test results on the
solidification/stabilization technology. These include documents
on in-situ solidification/stabilization, and on stabilization of
inorganic and organic compounds.

As is the case with the deep well injection alternative, U.S. EPA
is also depending on input into the remedial action decision
documents by experts in the field of solidification/stabilization,
including Ed Barth, Ed Bates and Walter Grube of the U.S., EPA Risk
Reduction Engineering Laboratory, and Dr. Soundarajin of RMC
Laboratory. The credentials of Ed Barth and Dr. Soundarajin are
included in Attachment 1 and in the Administrative Records.

Furthermore, U.S. EPA has stated in both the 1989 RODs and in the
ROD Amendments that because of any uncertainties in the performance
of solidification/stabilization, site-specific treatability studies
are needed prior to full scale implementation of this alternative.
If the results of the treatability study are not acceptable, the
full scale operation will not be implemented, and U.S. EPA may have
to select an alternative treatment technology through another ROD
Amendment.

15. U.S. Reduction states that "If the arsenic results were indeed
flawed, then serious questions would arise regarding the validity
of the U.S. EPA's decision to require cleanup of the Midco Sites."
{(p. 8 of USR Comments). U.S8. Reduction demands that U.S. EPA
“"commission a new RI/FS" (p. 38 of USR Comments).

U.S. EPA'S RESPONSE:

Based on review of the public comments, it does not appear that
additional information is needed to select remedial actions at the
site. Generally U.S. Reduction does not take into account the
additional testing that will be required prior to operation of the
deep well injection system, and the treatability study that will be
conducted prior to conducting the solidification/stabilization. Of
course, if the additional testing indicates that implementation of
these technologies would be unacceptable, U.S. EPA will have to
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reevaluate the selection of the remedial actions.

In any event, the Remedial Investigations generated plenty of data
without the arsenic in soil data. The Remedial Investigations
included analyses for 131 organic compounds and 29 inorganic
compounds. Over 100 samples were collected and analyzed at each
site including ground water, soils, sediments and surface waters.
75 constituents other than arsenic were detected in the on-site
soils at Midco I and 68 different constituents in the ground water.
Similarly at Midco II, 81 constituents other than arsenic were
detected in the on-site soils and 74 different constituents in the
ground water. All of this data was subjected to rigorous QA/QC
procedures including:

- Development and approval of a Quality Assurance Project Plan
for all measurement methods prior to initiation of the work.
This plan was approved by U.S. EPA. This plan included
procedures for sampling, chain-of-custody, and analytical
procedures.

- Unannounced inspections of the field procedures were
conducted.

~ Almost all of the sampling was overseen by a contractor
employed by U.S. EPA.

- The analyses were conducted by a laboratory that participates
in U.S. EPA's Contract Laboratory Program. Under this
program, the laboratory must demonstrate that it can meet
certain QA/QC requirements and provide thorough documentation
of the procedures used for the analyses.

- The data from the laboratory was validated under oversight by
U.S. EPA.

It should be noted that elimination of the soil arsenic data from
the risk calculations does not have an enormous effect on the
calculated carcinogenic risk levels from exposures to soils at the
sites, although the affect is significant. Of course, the ground-
water risks are unaffected since only the soil arsenic data was
determined to be unreliable by EPA. The affect of the arsenic data
on the estimated risks from soil ingestion at the sites based on
the calculations in the Addenda to the Public Comment Draft
Feasibility Studies is summarized as follows:

SITE CARCINOGENIC RISK CARCINOGENIC RISK
WITH ARSENIC WITHOUT ARSENIC
(INGESTION ONLY) (INGESTION ONLY)

Midco I 6.8 X 107 4.2 X 107%
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Midco II 3.3 X 107 5.7 X 107 “
SITE NON-CARCINOGENIC RISK | NON-CARCINOGENIC RISK
INDEX WITH ARSENIC INDEX WITHOUT ARSENIC
(INGESTION ONLY) (INGESTION ONLY)
Midco I 3.6 3.6
Midco II 3.0 1.7

Chemicals other than arsenic contributing to the estimated soil
ingestion risk at Midco I and Midco II include polychlorinated
biphenyls, bis (2-ethylhexyl) phthalate, tetrachloroethylene,
methylene chloride, dieldrin, benzo(a)pyrene, trichloroethylene,
hexavalent chromium, antimony, nickel, phenol, and vanadium (Midco
RODs p. 9, Addendum to Public Comment Draft FSs Table 4-21).
Benzo(a)pyrene is a chemical of concern but was not included in the
risk calculations summarized above.

A risk assessment conducted by PRC and included in the Unilateral
Administrative Orders shows that there is also a potential acute
hazard from exposures to the contaminated soils at Midco I and
Midco II. The chemicals other than arsenic identified to be of
most concern for acute exposures include methylene chloride,
trichloroethylene, polychlorinated biphenyls, cyanide, chromium,
lead and nickel.

The risk estimates conducted by PRC, included in the Administrative
Records for the ROD Amendments but not in the Administrative
Records for the 1989 RODs, reevaluated the direct contact and
inhalation routes of exposure to the risks in case of future
residential development of the sites. These estimates resulted in
very high carcinogenic and non-carcinogenic risks at both sites due
to inhalation exposures to some volatile organic compounds
including methylene <chloride, trichloroethylene, benzene, 2-
butanone, and toluene. Of course, the analytical results for these
volatile organic compounds are not affected by the results for
arsenic.

Considering only the direct contact and ingestion modes of
exposure, the following risks excluding arsenic resulted (according
to PRC's calculations):

SITE CARCINOGENIC RISKS WITHOUT ARSENIC
(INGESTION AND DERMAL CONTACT)
Midco I 8 X 10°*

Midco II 1.7 X 107
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T e
SITE NON-CARCINOGENIC RISK INDEX WITHOUT ARSENIC
(INGESTION AND DERMAL CONTACT)
Midco I 4.2
Midco IT 2.1
-

All of these analyses demonstrate that, even without considering
arsenic, significant risks due to exposures to the contaminated
soils exist at the Midco I and Midco II sites.

16. U. S. Reduction denies that it has any responsibility or
liability for costs incurred for the Midco sites (pp. 2 and 7 of
USR Comments). U.S. Reduction has included information on its
involvement in the Ninth Avenue Dump Site (pp. 6 and 7 of USR
Comments) .

U.S. EPA'S RESPONSE:

This Responsiveness Summary is part of the Record of Decision
Amendments for Midco I and Midce II. It does not address the Ninth
Avenue Dump site. In addition, this document only addresses remedy
selection issues and not liability issues. The liability issues
can only be addressed through judicial actions.

It should be noted that page 1 of the "Ninth Avenue Site/U.S. Scrap
Site Volumetric Rankings" (Exhibit € from U.S. Reductions
comments), specifically states that the zero volume amount "“should
in no way be interpreted as an indication of no liability or
reduced liability for disposal of hazardous substances at the
sites." Based on this statement, U.S. EPA believes it is illogical
for U.S. Reduction to conclude that it would not be brought into
Midco I and II, or Ninth Avenue Dump litigation, in contrast to
U.S5. Reduction's statements on page 7 of its comments.

17. The only comment received at the public meeting also had to do
with remedy selection. This comment was: "I disagree with the
whole thing since it's not going to work one hundred percent."
(last page Public Meeting Transcript).

U.S. EPA'S RESPONSE:

Based on previous questions from this commenter, it appears that he
was concerned about the effectiveness of deep well injection and
solidification/stabilization. The concern about the effectiveness
of deep well injection was answered in the responses to previous
comments.
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The treatment method for contaminated soils at Midco I and Midco II
was solidification/stabilization and soil vapor extraction. The
soil vapor extraction will substantially reduce the amount of
volatile organic compounds in the contaminated soils.
Scolidification/stabilization invelves two component processes --
contaminated soils are (1) "solidified" through mixing with
reagents into a solid block of material with high structural
integrity, and (2) chemically "stabilized by adding reagents that
chemically immobilize and reduce the toxicity of the hazardous
constituents in the contaminated soils. A treatability study will
be conducted to evaluate the effectiveness of the solidification/
stabilization process. In order to be accepted, a binder for
solidification/stabilization must pass both stringent physical
tests and chemical tests. The physical tests include unconfined
compressive strength, hydraulic conductivity, wet-dry durability,
and freeze-thaw durability. The chemical tests consist of severe
leaching tests. Based on such tests, solidification/stabilization
has been selected as the Best Demonstrated Available Technology
under the RCRA Land Disposal Restriction program for treatment of
wastes containing cadmium, chromium, lead, nickel, and selenium.
Another type of severe leaching test has shown that even organic
compounds can be chemically immobilized by some solidification/
stabilization binders.

Besides the so0il treatment by so0il vapor extraction and
solidification/stabilization, an effective cover will be placed
over the sites. This cover will be designed to substantially
reduce infiltration through the contaminated soil and solidified
material, and will be five feet thick to substantially reduce the
threat of direct contact with the contaminated soils.
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Region 5 Underground Injection Control Section, Regicnal
Guidance No. 7.



Burns, P.E., Haworth, L.A,, Calkig, P.E., and Ellis, J.M., 1983, Glaciology
of Grizzly Glacier, Brooks Range, Alaska: Abstracts of the 12th Anoual
Arctic Workshop, University of Massachuserts, Amherst, Department of
Geology Contribution No. 44, p. 19.

Calkin, P.E., and Haworth, L.A., 1986, Comparison of some lichenometrically-
supported Holocene glacial chtounologies, Alaska: Ninth Biennial Meeting
of the American Quaternary Association, University of Illinois,

Program and Abstracts,.

Calkin, P.E., Haworth, L.A., and E1l11s, J.M., 1983, Holocene glacier
fluctoations in the Brooks Range, Alaska: R.M. Thorson and T.D.
Hamilton, eds., Glaciation in Alasks: Extended Abstracts from a

Workshop, Alaska Quatercary Association Occaisional Papet Mo, £,
p. 11-16.

Calkin, P.E,, Haworth, L.A,, Ellis, J.E., and Burms, B.E., 1985, Cirque
glaclier regime and Neoglaciation, Brooks Range, Alaska: Zeitschrift
fur Gletscherkunde und Glazialgeologie, v. 21, . 1, 8 p.

Ellis, J.M., Calkin, P.E., Bruen, M.P., and Hawerth, L.A., 1983, Guide to
Grizzly Glacier and Jaeger and Pika Rock Glaciers, Atigun Pass Area:
accompanying J. Brown and R. Kreig, eds., Guidebook &4, Fourth Interna-
tional Conference on Permafrost, Alaska Div. Geol. & Geophys. Surv.

Haworth, L.A.,, and Calkin, P.E., 1986, Perlodic formation of moraines during
late Holocene time, Brooiks Range, Alaska: Nineth Biennial Meeting of
the American Quaternary Association, Program and Abstracts.

Haworth, L.A., Calkin, P,E,, and Ellis, J.M., 1983, Glacier recession
through the twentieth century, northeastern Alaska: %6th Annual Meeting
of the G.5.A,, Abstracts with Programa, v. 15, n, 6, p. 393.

, 1984a, Direct measurement of lichen growth, Brooks .Range, Alaska:
Abstracts of the 13th Anoual Arctic Workshop, Ianstitute of Arctic and
Alpine Research, University of Colorado, p. 23-25.

, 1984b, Recent glaciation of the Schwatka Mountaines, northern Alaska:
97th Annual Meeting of the Geological Soclety of America, Abstracts with
Programs, v. 16, n. 6, p. 533.

, 1986, Dirsct measurement of lichen growth in the central Brooks Range,
Alaska, U.S.A., and {ts application to lichenometric dating: Arctic and
Alpine Research, v. 18, o. 3, p. 289-296,

Haworth, L.A., Calkin, P.E., and Ellis, J.M., in press, Distribution and
activity of rock glaciers, central Brooks Range, Aleska, in J.R.
Glardinc and J.F. Shroder, eds., Rock Claciers, American Association
of Geography Resource Publication.

Haworth, L.A., et al., 1983a, Holocene glacier variation across the central
Brooks Range, Alaska: Abstracts of the 12th Annual Arctic Workshop,
University of Massachusetts, Amherst, Department of Geology Contribution
No. 44, p. 36-37,

, 1983b, A Neoglacial sequence for the west-central Brooks Range,
Alaska: 18th Annual Meeting of the Geological Associstion of America,
Abstracts with Programs, v. 15, n. 3, p. 126.

Lamo, B., Haworth, L.A.,, and Ellis, J.M., 1983s, Holocene landscape
alteration {n an slpine terrain, Brooks Range, Alaska: 18th Annual
Meeting of the Geological Soclety of America, Northeastern Sectiom,
Abstracts with Programs, v. 15, n. 3, p. ld4

, 1983b, Geomorphology of a glaciated arctic valley system, Erooks
Range, Alaska: Abstracts of the 12 Annual Aretic Workshop, University
of Massachusetrts, Amherst, Department of Geology Contributicn No. 44,,
p. 45-46.



Narch 1, 199l

VITA
KEROS CARTWRIGHT

PERSONAL

Present Position: Principal Geologist and Head,
: H dro?eology Research Laboratory
IMinols State Geological Survey

Office Phone: (217) 333-5113
— Office Address: 111inois State Geological Survey

815 East Peabody Orive
Champaign, IL 61820

EDUCATION
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Vita Annex: Experience in Deep Well Disposal

1 have wide experience in deep well disposal, starting in 1965, by
{dentifying target disposal horizons for the first daep disposal wall in
I11inofs. From 1987 to 1978, I was a member of the technical review group
reviewing applications for deep well disﬁosa1 permits, assisting in technical
desi?n specification and monitoring. [ have administered, overse¢en, or
developed about ten research projects on doeg well disposal at the Illinois
State c.u1u?1ca1 Survay. Thasa prajeste includa thata ueing internal funds,
U.S. EPA, I11inois Pollution Control Board, Institute for Environmental
Studies and I114nois llazardous Waste Research and Information Center grants.
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ERUCATION

MASTER QF SCIENCE: (Environmental Engineering), University of
Notre Dame, Notre Dame, IN (1981)

Thesis: Utilization of Segquencing Batch Reactor Process for
Enhunced Biolcgical Removal of Phosphorus.
BACHELOR OF ARTS: (Microbiolegy, Chemistry minor), Miami
University, Oxford, OH (197%)

PROFESSIONAL CERTIFICATION

Professional Engineer (P.E.), licensed in District of Columbia and
OhiClo

EXPERT WITNESS

For United States Environmental Protection Agency and othar Federal
Agercies including negotiated settlaments.

HONORE [AWARRS
Nominated for local Federal Employee of the Year Award (1988)
Outstanding Performance Rating (1988, 19895, 1990)
Special Act Award (Laboratory) (1589)
Special Act Award (Headgquarters) (1989)

PROFESSIONAL ASSOCIATIONS

American Society for Testing Methods (ASTM)
Water Pollution Control Federation (WPCF) -~ Technical Reviewsr

YOLUNTEER
Clermont County Health Department



ATTACHMENT 2 TO THE RESPONSIVENESS SUMMARY

FOR THE MIDCO I AND MIDCO II ROD AMENDMENTS

REFERENCES CONTAINING DATA ON DEEP INJECTION WELLS

IN THE VICINITY OF MIDCO I AND MIDCO II

See the following references that are listed in the Administrative
Record index and has been available for review in the U.S. EPA
Region V, Chicago offices:

"Hydrogeologic and Hydrochemical Assessment of the Basal
Sandstone and Overlying Paleozoic Age Units for Wastewater
Injection and Confinement in the North Central Region". 1989.
The Underground Injection Practices Council.

Keller, Stanley J. "Analyses of Subsurface Brines of
Indiana". 1983, Indiana Department of Natural Resources
Geclogical Survey Occasional Paper 41.

Brower, Ross D.; Visocky, Adrian P. "Evaluation of
Underground Injection of Industrial Waste in Illinois™. 1989.
Illinois Scientific Surveys Joint Report 2.

"Compendium of Rock-Unit Stratigraphy in Indiana". 1970.
State of Indiana Department of Natural Resources Geological
Survey.

Hughes, G.M.; et. al. "Bedrock Aquifers of Northeastern
Illinois". 1966. Illinois State Geological Survey Circular
#406.

Willman, H.B. "Summary of the Geology of the Chicago Area".
1971. Illinois State Geological Survey Circular #460.

Bond, D.C. ‘“"Hydrodynamics in Deep Aquifers of the Illinois

Basin". 1972. Illinois State Geological Survey Circular
#470.

Nicholas, J.R.; et. al. "Hydrogeology of the Cambrian-
Ordovician Aquifer System at a Test Well in Northeaster
Illinois". 1987. USGS Water-Resources Investigations Open-

File Report #84-4165.

Golden Strata Services, 1Inc. "American Iron and Steel
Institute Position Pater on Underground Injection™.

Golden Strata Services, Inc. "Inland Steel, Indiana Harbor
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Works, East Chicago, Indiana, Petition for an Exemption to the
Hazardous Waste Injection Restriction Program, 40 CFR Part
148, Subpart B and Subpart C", Volumes 1-4. 1988.

Golden Strata Services, 1Inc. "Midwest Steel Division,
National Steel Corporation, Petition for an Exemption to the
Hazardous Waste Injection Restriction Program, 40 CFR Part
148, Subpart B and Subpart C", Vol. 1-4. 1988.

Ken E. Davis Associates. "UIC Petition, USS, A Division of
USX Corporation, Gary Works", Vol. 1-2. 1989.

"Bethlehem Steel, Burns Harbor Plant, Chesterton, Indiana,
Petition for Continued Injection of Hazardous Waste". 1988.

"Criterion Catalyst Co., Michigan City, Indiana. Completion
Reports for 2 Class I Non-hazardous Injection Wells Drilled to
the Mt. Simon Sandstone"™. 1991.



